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PREFACE

00— -

The California Urban Water Agencies and the WateReuse Association of _

California have sponsored the preparation of this Guidebook on Water Recycling. | %%
This Guidebook is to be used by a public water supply or wastewater disposal :%:g §
= &F

agency that may be considering developing a water recycling project. The [ ¢
purpose of the Guidebook is to provide an overview of the planning process for
evaluating the feasibility of a water recycling project and the critical
implementation issues. The Guidebook provides a method for developing
answers to the following questions:

= How do you determine if there is a need?

= How much will it cost?

m  Who has to be involved? -

m  What are the regulatory issues and hurdles?

m  How to involve the public and other interested parties in the evaluation of the §
project feasibility? é—?

mn  What are the next steps to determine feasibility?

The Guidebook addresses all the issues that should be considered, the technical
and economic questions that should be addressed, and provides several case
study examples for comparison purposes. It briefly discussed issues and
concerns to include in developing and evaluating a water recycling concept to the
point of determining feasibility and potential financing mechanisms.

This Guidebook does not give specific answers in determining project feasibility,
because every recycled project is different. The specific project answers will
depend upon your agency's unique geography, institutional and financial factors,
number and types of potential users, and size and quality of wastewater flows.

gl

Depending on the agency's resources, it may be advisable to hire outside
consultant experts with experience in the development and implementation of
water recycling projects. On the other hand, a preliminary analysis may indicate
that no viable potential water recycling project exists and that other water supply
options and wastewater disposal plans are more appropriate.

BOOKMAN-EDMONSTON
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Section
1 INTRODUCTION

1.1 WATER RECYCLING

Water recycling is an important part of the water resources management

mix in California. Water recycling (sometimes referred to as water -

reclamation or water reuse) is a proven technology and can be an
effective alternative supply for meeting urban, agricultural, and
environmental water needs. Recycled water projects can extend existing
water supplies, decrease wastewater disposal costs, improve receiving
water quality, reduce
discharge of pollutants to the
aquatic environment, save
user costs for water, and
conserve energy.

Today in California, over
250 water recycling projects
are in operation. Many more
are planned as California’s
population continues to grow
and demands on limited water supplies increase. Recurring drought
conditions have heightened the public awareness of the need to use water
efficiently.  Federal, state, and local agencies have responded by
developing new innovative programs to finance water recycling projects.

1.2 WHY A GUIDEBOOK?
This Guidebook establishes a step-by-step approach in determining the
feasibility of a potential water recycling project. It identifies and helps
streamline the complexities associated with analyzing and launching a
successful project. Use of this Guidebook will lead to better coordination
among water and wastewater utilities, project sponsors, and funding
sources and ensure compliance with the Urban Water Management

BOOKMAN-EDMONSTON

ENGINEERING, INC. Page 1-1




INTRODUCTION

Planning Act. It also promotes California legislative goals for water
recycling, integrated resources planning at a local level, and a uniform and
consistent approach to evaluating recycling projects.

This Guidebook is intended to be used by water and wastewater
professionals who are evaluating a water recycling project. Additionally,
policy makers, regulators, funding agencies, and consultants should find
this Guidebook a useful tool to help determine whether or not a proposed
water recycling project is cost-effective, financially feasible, and a viable
water supply option.

Water recycling projects have the potential io extend existing water
supplies, lessen the demand on sensitive water bodies, lower the cost of
developing new water supplies, reduce wastewater treatment and disposal
costs, lessen the discharge of pollutants to the environment, and provide a
high quality supply of water to serve a variety of beneficial uses. Another
benefit is that recycled water can be developed in phased project
expansions, which offers tremendous flexibility as to timing of water supply
investments.

ED BAY-D

An expanded statewide supply of recycled water would reduce the need
for additional diversions from the Bay-Delta system. All of the alternatives

being studied by the CALFED Bay-Delta
Program include water recycling as a water
use efficiency element. CALFED’s Water
Use Efficiency Program is based upon the
notion that before Californians pay to
develop new water supplies, existing
supplies must be used as efficiently as
possible.

BOOKMAN-EDMONSTON

ENGINEERING, ING. Page 1-2



INTRODUCTION

An increased supply of recycled water would provide meaningful
contributions to the Bay-Delta solution. Specifically, an expanded
recycling program will reduce the need for diversons from the Bay-Delta
watershed which would promote carryover storage, increase water
availability, improve Delta water quality, and help restore Delta ecosystem
vitality. To the extent that water recycling is able to reasonably achieve
specific CALFED objectives, CUWA recommends that CALFED evaluate
such opportunities on par with other options being considered to achieve
the same objectives.

Water recycling projects can be expensive undertakings which, when
viewed solely from the local or regional perspective, may not be cost-
effective. CALFED may be in a position to ensure the long-term success
of an expensive statewide water recycling program. CUWA has
recommended that such projects be eligible for direct financial support by
the CALFED agencies. Local and regional agencies implementing water
recycling projects that further CALFED objectives should consider the
potential for financial support from the CALFED agencies as a means of
enhancing the feasibility of water recycling.

1.5 IMPLEMENTATION ISSUES

There are a number of issues to be resolved before implementing a water
recycling projects can occur. Reclaimed water quality guarantees and
water rights must be dealt with. Financing and the rates and charges
associated with a project can become complex because of the multi-
jurisdictional nature of water recycling projects. Finally, public support is
critical in implementing a water recycling project. Public surveys indicate !
broad public support for recycling, but community involvement in the
project development and operation is required to ensure support at the
local level. These issues and methods to deal with them are discussed in
detail in the following sections with specific case studies and examples.

o= e
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INTRODUCTION

As far back as 1896, state health authorities have regulated the use of
wastewater for the irrigation of special crops. Since 1928, the California
Constitution has included language to prohibit waste or unreasonable use
of water. Groundwater recharge with recycled water “has been
encouraged. For example, a significant portion of the—groundwater
extracted from the Santa Ana River Basin is recycled water. The landmark
Whittier Narrows Water Reclamation Plant went into operation in 1962,
providing recycled water for
replenishment of the Central
Groundwater Basin in Los
Angeles County. In 1977, the
legislature amended the water
code to prohibit the use of
potable water for landscape
irrigation when recycled water
is available that meets certain
conditions of quality and
price.

California public policy places a strong emphasis on water recycling.
(California Water Code, Section 13550) in lieu of freshwater for non-
potable uses (e.g., irrigation, industrial cooling towers) provides that the
State require the maximum use of recycled water. California Water
Recycling Law (California Water Code, Section 13510) declares that the
people of California have a primary interest in developing water recycling
facilities to meet the reliable water needs of the State to augment existing
surface and groundwater resources. California Water Code, Section
13512 states that it is the intent of the Legislature and the State to
undertake steps to encourage development and beneficial use of water
recycling facilites. The Water Recycling Act of 1991 (California Water
Code, Section 13577) sets recycling goals of 700,000 acre-feet of water
annually by year 2000 and 1,000,000 acre-feet annually by year 2010.

BOOKMAN-EDMONSTON
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INTRODUCTION

Further legislative and regulatory provisions reiterate the general tenets of
California Water Reclamation Law, specifically focusing on coastal areas.
In coastal zone areas, recycling treated water that otherwise would have
been disposed into the ocean is recognized as the creation of a “new”
supply for that region. California Water Code, Section 13142(e) urges
wastewater treatment agencies located in the coastal zone to recycle and
reuse as much of their treated effluent as practicable.

Additionally, the State Water Resources Control Board (SWRCB) requires ;

a periodic review of water rights permits and licenses and waste discharge
permits. For example, water right permittees and licenses are required to
report periodically on the potential to use recycled water for all or part of
their needs.! The SWRCB, when acting on a water right permit
application, may reduce the amount of water requested and require the
applicant to adopt a water recycling program.? Waste Discharge permits
are subject to renewal every five years. When an applicant in a water-
short area proposes a discharge of once-used wastewater, the Regional
Water Quality Control Board (RWQCB) requires applicants to explain why
the effluent is not being reclaimed for further beneficial use. ®

The objective of each of these policies is to ensure that local agencies
responsible for water supply and wastewater treatment and disposal are
effectively planning for the development of recycled water. This
Guidebook provides suggestions and recommendations on approaches to
the planning of a water recycling project.

1.8 REGIONAL COORDINATION

As supplies of potable water become limited, regional planning is being

utilized to identify, develop and coordinate water reuse. In both northern
and southern California, multi-agency efforts are underway to expand the
use of recycled water as a new water supply. The Bay Area Regional
Water Recycling Program (BARWRP), a collaboration of federal, state,
and local agencies, is preparing a Master Plan to maximize the water yield

Cal. Code Regs., Tit 23,§ 848.
Z  Cal Code Regs., Tit 23,§ 780.
“In the matter of the Sierra Club, San Diego Chapter,” State Water Board Order 84-7.

BOOKMAN-EDMONSTON
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INTRODUCTION

from potential recycled water production in the Bay Area. Wastewater
flows in the Bay Area are predicted to reach 650,000 acre-feet per year by
the year 2020. Similarly, the Southern California Comprehensive Water
Reclamation and Reuse Study (SCCWRRS) is examining the
development of a regional reclamation system to provide recycled water to
the southern California coastal and inland valley areas. This cooperative
effort brings together water agencies from Ventura, Los Angeles, Orange,
Riverside, San Bernardino, and San Diego counties.

1.8.1 Bay Area Regional Water Recycling Program

The BARWRP is a partnership of agencies committed to maximizing water
recycling in the Bay Area. This parinership of Bay Area water and
wastewater agencies, the California Department of Water Resources
(DWR), and the United State Bureau of Reclamation (USBR) has begun
preparation of a Bay-Area-wide Master Plan for water recycling highly
treated wastewater to provide a safe, reliable, and drought-proof new
water supply.

The BARWRP Master Plan is anticipated to lead to identification of
regional supply benefits not previously recognized through local water
recycling assessments. This regional approach will maximize the water
yield from the potential recycled water production capacity that is expected
to reach 650,000 acre-feet per year by the year 2020. A forerunner to the
regional approach being taken by BARWRP is the South Bay Water
Recycling Program, a joint venture between the cities of San Jose, Santa
Clara, and Milpitas, with additional support from the Santa Clara Valley
Water District. This program will free up fresh water for other purposes
and decrease the discharge of treated wastewater into the Bay, thereby
restoring natural salt levels in the salt-water marshes of the region. Over
70 percent of the recycled water will be used for irrigating and landscaping
parks, schools, and golf courses. The remaining recycled water will be
used for agriculture and industry. Other similar opportunities for water
recycling on a regional or sub-regional basis are being identified in the
BARWRP Master Plan.

BOOKMAN-EDMONSTON

ENGINEERING, INC. Page 1-6



INTRODUCTION

1.8.2 Southemn California Comprehensive Water Reclamation and
Reuse Study

In 1993, the USBR, seven southern California municipalities and water
agencies and the DWR adopted a plan of study to evaluate the feasibility
of a regional water reclamation plan. Regional planning would take
advantage of potential surpluses in reclaimed water which could serve
needs in areas throughout the region.

The plan of study calls for a three-part, 6-year comprehensive effort, the
SCCWRRS, to identify a regional reclamation system and develop
potential capital projects. The ultimate objective is to promote efficient use
of total water resources by increasing the use of reclaimed water. The
SCCWRRS will determine the feasibility of developing a long-range
reclaimed water supply and management program for the southern
California coastal plain and inland valley areas.

RECLAIMED WATER USE IN
METROPOLITAN'S SERVICE AREA

B GeounowaTEn AEcsange B EUSTNG PROEETS & uBY
| 88 conceruse A EQTENTIL PROSCTS B i0it I

The DWR, and the following seven local agencies, have made the

financial commitment to conduct this comprehensive regional planning
effort:

= Central and West Basin Municipal Water Districts (CWBMWD);
m  City of Los Angeles;

BOOKMAN-EDMONSTON
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INTRODUCTION

= City of San Diego;

w The Metropolitan Water District of Southern California (MWD);
= San Diego County Water Authority (SDCWA);

= Santa Ana Watershed Project Authority (SAWPA); and

= South Orange County Reclamation Authority (SOCRA).

Major Objectives to Be Accomplished During the Study:

1) Identification and planning of implementation strategies for regional and area-wide
water reclamation projects;

2) Identification and planning of groundwater recharge and storage projects with
reclaimed water;

3) lIdentification and planning of environmental enhancement projects;

4) Identification and planning of institutional, financial, regulatory, and public acceptance
measures to enhance the feasibility of water reuse; and

5) Development and implementation of a public involvement plan.

Two planning horizons will be used to examine the feasibility of future
regional and area-wide water reclamation systems. A short-term horizon
(year 2010) will be used to evaluate reclamation projects that could be
implemented in the next decade. A second planning horizon of 50 years
(year 2040) will be used to identify projects that may be feasible when
implemented in the long-term.

Existing water recycling projects provide more than 450,000 acre-feet of
water each year for beneficial use in a variety of municipal, industrial,
agricultural, and environmental applications. The Legislature adopted
goals for the beneficial use of recycled water in 1991. The aim is to
beneficially reuse 700,000 acre-feet of water per year by the year 2000
and 1 million acre-feet of recycled water by the year 2010. # A recent
survey by the DWR identifies the potential for an additional 1 million acre-
feet of recycled water use by the year 2020. As shown in Figure 1-1, the
year 2020 water recycling potential is nearly 1.5 million acre-feet.

*  Water Recycling Act of 1991, Cal Water Code §13577.

BOOKMAN-EDMONSTON
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FIGURE 11
STATEWIDE WATER RECYCLING POTENTIAL
DWR Survey of Water Recycling Potential
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110  LOCAL PROGRAMS THAT PROMOTE WATER
RECYCLING

Most recycled water project development in California occurs on a local ;
level. In some regions, larger water wholesaling agencies through "local g;,,
projects programs” provide a financial contribution for each new acre-foot
of water developed by its member agencies. These local project
programs have had excellent success encouraging water recycling
programs.

1.101 Local Resources Program of VMIWD:

For more than 15 years, MWD has actively supported water recycling and
groundwater recovery projects that reduce Southern California's ¥ 2 ¢
dependence on imported supplies. Through the Local Projects Program
(LPP) and Groundwater Recovery Program (GRP), MWD provides funding
for projects that produce recycled water for everything from toilet flushing
in high-rise office buildings to landscape irrigation and recovered
groundwater for municipal and domestic uses.

There are presently 43 water recycling and 11 groundwater treatment
projects participating in MWD’s LPP and GRP with and ultimate

BOOKMAN-EDMONSTON
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INTRODUCTION

production of more than 230,000 acre-feet per year. As of July 1998,
MWD has provided more than $54 million for the production of about
340,000 acre-feet of water.

In June 1998, the LPP and GRP were phased out and replaced by MWD’s
new competitive Local Resources Program (LRP). The LRP provides
financial incentives up to $250 per acre-foot over terms up to 25 years to
locally owned projects. MWD issued a Request for Proposals (RFP) for
the development of 53,000 acre-feet per year of new water recycling and
groundwater recovery projects that help achieve regional water supply
reliability. Proposals will be evaluated by a review committee based on a
set of regional ranking factors including readiness to proceed, project
benefits and costs. MWD anticipates issuing similar competitive RFPs
every two years.

1.10.2 Santa Clara Valley Water District

Santa Clara Valley Water District (SCYWD) has a similar financial
incentive/rebate for recycled water projects. The SCVWD incentive
payment of $115 per acre-foot has been incorporated into funding
agreements with the cities of Sunnyvale and Santa Clara. In July 1997,
the SCVWD Board of Directors revised its policy on water recycling and
provided financial support on a project-specific basis. Funding is based
upon key considerations:

»  Financial need of the local project sponsor;

m Value of water supplied;

= Amount of recycled water produced (a portion of SCYWD funding could be up-
front capital contribution); and

= Submission of a completed facility plan.

1.10.3 San Diego County Water Authority Reclaimed Water
Development Fund (RWDF)

The San Diego County Water Authority (SDCWA) provides an incentive in
its service area of up to $100 per acre-foot to those recycling projects that
have a demonstrated financial need. Eligibility criteria are similar to that of
the LPP of MWD, but the RWDF also takes the revenue side of the project
into account. SDCWA defines a financial need as when the cumulative
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expenditures of a project exceeds its revenues. A project can receive the .
incentive for up to 25 years or until the point the project breaks even and
recoups its cumulative costs. SDCWA currently has eight (8) contracts
totaling 26,000 acre-feet per year. The program expects to contract with
an additional five projects to bring the total program to approximately
45,000 acre-feet per year. The RWDF is seen as a supplement to the
LPP/LRP of MWD and provides projects with a greater opportunity for &
covering costs in the early years of project start up.

1.11 THE ROLE OF THE GUIDEBOOK IN ANALYZING THE
POTENTIAL FOR PROJECT DEVELOPMENT

1.11.1 Comprehensive Plannhing

Urban water agencies serving in excess of 3,000 customers or more than
3,000 acre-feet per year for municipal and industrial purposes, are
required to prepare an Urban Water Management Plan (UWMP). The
UWMP should include information on recycled water and its potential for
use as a new water source in the service area of the urban water supplier.
Local agencies subject to the UWMP Act are required to submit plans to
the DWR every five years. The next submittal is due December 31, 2000.

In addition, most urban water agencies prepare a comprehensive water =
resource plan, commonly called an Integrated Resources Plan (IRP) or an
Integrated Water Plan (IWP). The DWR updates the California Water
Plan about every five years through the Bulletin 160 publications.
Statewide and regionally, these comprehensive water resource planning
processes provide a framework for evaluating water recycling feasibility.

It is the intent of the Guidebook to assist in providing a uniform, verifiable,
locally directed process for water recycling feasibility assessments.

1.11.2 Technical Planning Assistance

Technical and planning assistance is critical to the successful
achievement of feasible water recycling plans, and ultimately, projects.
CUWA and the WateReuse Association have developed this Guidebook
describing methods for the evaluation of water recycling projects. The .
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Guidebook and related technical assistance from CUWA and WateReuse
will help local agencies carry out the engineering, economic, financial, and
environmental impact evaluations that can lead to successful project
implementation on the local level. It will also highlight the information
needed to obtain any necessary permits or action from regulatory
agencies. '

In addition, the role of the Guidebook is to assist agencies with the
preparation of the planning and feasibility studies required by state and
federal funding agencies.

1413 Funding_; Assistance

Recycled water projects typically consist of treatment facilities and pipeline
distribution systems that require a significant capital investment. The
DWR, SWRCB, and USBR (through Title XVI, PL 102-575) have financing
programs for the purpose of funding treatment plants and distribution
facilities.

The three basic funding mechanisms in California for a local sponsor of a
water recycling project are as follows:

w Regional agency funding (LPP of MWD, Local Resources Program of SDCWA,
and financial assistance program of Santa Clara Valley Water District);

m  SWRCB Water Recycling Loan Program and State Revolving Fund (Proposition
204 funding of water recycling -- $60 million); and

m  USBR Title XVI funding (25 percent of construction costs of an authorized project
up to $20 million).

However, each of these funding mechanisms requires different types and
levels of documentation and reports to be submitted for review and
approval. Local agencies seeking funding for more than one of these
mechanisms might find the process very difficult, repetitive, and time
consuming. Therefore, it is suggested that uniform guidelines be
developed to streamline the funding process.

It is hoped that the Guidebook will provide a model for uniform guidelines
and reporting requirements for water recycling projects among various
funding agencies.
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1.12 KEY REFERENCES AND AGENCY CONTACTS

Statewide Water Planning Resources

1)

2)

3)

4)

5)

6)
7}
8)

9)

WateReuse Association Web Page serves as a comprehensive reference and contact
source - www.WateReuse.org.

California Department of Water Resources, Division of Planning and Local Assistance,
Office of Water Recycling Assistance - 916/327-1666. (www.dwr.water.ca.gov).

CALFED Bay-Delta Program, 1416 Ninth Street, Suite 1155, Sacramento, CA 98514;
916/657-2666; Fax 916/654-9780; Web Page (http:/calfed.ca.gov/).

£
Water Education Foundation, "Layperson's Guides to Water Recycling,"717 K Street,

Suite 517, Sacramento, CA 95814; 916/444-6240.

Pacific Institute - California Water 2020, A Substantial Vision, Dr. Peter Gleick,
916/2274580.

SWRCB Office of Water Recycling 916/227-4580.
USBR Title XVI Guidelines — (Sacramento) 916/978-5060 or Temecula 909/978-5060.

Metropolitan Water District of Southern California - Planning and Resources Division,
Local Resources Program - 213/217-6230 (www.MWD.gov).

Peter MacLaggan, “Water Reclamation: A Summary of California Law and Regulation,”
1995 Edition. Argent and Shuster Publishing (916/367-3844).
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2

This section focuses on the steps in the planning processes that determine |
project feasibility of a water recycling project or program.
elements generally included in the preparation of a Water Recycling Concept

STEPS IN THE PROCESS OF
DETERMINING FEASIBILITY

It outlines the

Planning Report and subsequently in a Water Recycling Feasibility Report. -

The typical steps and timeframe to complete in the planning and development

of a water recycling project are shown on Table 2-1.

Actityfrea

Concept Planning to Master Plan

Critical Path Issties

Develop Priority List of Water Recycling

PLANNING = ]
(6 to 36 Months) = Detailed Feasibility Studies Projects
= Market Analysis = CEQA/NEPA Compliance and Certification
= DOHS and RWQCB Coordination = State/Federal Funding Application
= Feasibility Report = Congressional Authorization
s CEQA/NEPA Compliance Studies and = [nteragency Coordination
Documentation for Program = [ ocal Funding Authorization
= Financial Plan
» DWR/SWRCB Loan Applications
= USBR Title XVI Funding
= Regional Watershed Studies Coordination
= Coordination with Other Agencies/ Public
Outreach Coordination Involvement
DESIGN * Preliminary Design = Interagency Agreements
(6 to 18 Months) = Potential Customers Verification » State/Federal Funding Approval
T = Permitting Activities = Issue Revenue Bonds {or COPs)
= Finance Plan, Budget and CIP = Regulatory Permits
= Final Design
= Implementation Schedule (timing and size
of facilities)
= Public Outreach
CONSTRUCTION = Construction Plans = Capital Funds in the Bank
(1to 5 Years) = Management Plan = Construction Management Activities
= Action Plan = Federal Reimbursement (quarterly based
= Bid Packages and Solicit Bids upon actual expenditures)
= Community Relations/Public Qutreach
OPERATIONS = Staffing Plan = Project Startup and Permitting Reporis
s = Permitting Conditions and Monitoring = Quality Assurance of Supply to Customers
= Customer Service and Coordination = RWQCB Permit Compliance Activities
BOOKMAN-EDMONSTON

ENGINEERING, INC

Page 2-1




STEPS IN THE PROCESS OF DETERMINING FEASIBILITY

21

From an overall perspective, water recycling is just one component of a
comprehensive water management strategy. Comprehensive water resource
planning is not a new idea and historically has been incorporated into long-
term Master Plans for system development. However, urban water agencies
have recently adopted the term, Integrated Resource Planning (IRP) from the
electric utility industry.

“Integrated resource planning is a comprehensive form of planning that encompasses
least-cost analysis, including demand-side and supply-side management options, an open
and participatory decision making process, and consideration of the multiple institutions
concerned with water policy.”

("American Waterworks Association Whitepaper,” 1995)

Water recycling is one water supply option that should be evaluated with other
traditional water supplies (i.e., local groundwater, additional imported supplies,
surface reservoirs, water conservation, and water transfers) to develop an
overall comprehensive integrated water resource strategy. In addition, since
“least-cost planning” for water resources typically looks at all water related
infrastructure requirements, IRP planning should examine wastewater
requirements to identify the opportunities to recycle water that avoid
expensive new capital improvements.

THE INTEGRATED RESOURCE PLAN (IRP)

A COMPREHENSIVE METHODOLOGY FOR COMPARING COSTS AND OTHER
FACTORS OF WATER SUPPLY OPTIONS

Water resource agencies throughout the United States are using integrated
water resource planning processes to develop flexible, long term water supply
plans that meet the needs of the agencies and communities they serve. Key
elements of IRP planning are community outreach and involvement and
flexibility to respond to changing water supply conditions.

The basic work of the IRP is to develop several alternative water resource
strategies and rate them against planning objectives that are determined
based on local needs with the goal of selecting a final preferred strategy. The
alternative strategies consist of key components which are defined as water
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supply or demand management options. The key components of any IRP
prepared in California are:

m  Demand Management (water conservation),

= Water Recycling.

m  Groundwater Conjunctive Use (local or outside service area),

= New surface reservoir,

m  Long term or dry year water transfers, and % %
= Desalination of brackish water or seawater. § §
e
These components, when used together, create water supply strategies to
meet the projected future demands.

Planning objectives typically include categories to evaluate operational, risk,
economic, community, and environmental criteria. The preferred strategy is
that water supply strategy which best satisfies the greatest number of =
planning objectives. '

F -

All urban water suppliers with over 3,000 customers are required every five <
years (e.g., 1990, 1995, 2000) to file an adopted Urban Water Management
Plan (see Water Code Sections 10610-10656 for requirements) with the
Department of Water Resources (DWR). UWMPs contribute to the IRP
process by providing important local information on potential water supplies T
and efficient water uses. The IRP process utilizes such data to establish the ...
“Preferred Resource Mix” which balances the use of local water resources,
imported supplies, and demand-side management investments to achieve
water supply reliability in a cost-effective manner.

s
H

In 1995, the legislature amended the UWMP Act requirements to include a
Recycled Water Element in the 1995 UWMPs. Below is a summary of the
water recycling elements of the UWMP:

m  Provide information on recycled water and its potential for use as a water source in the service
area of the urban water supplier;

m  Describe the wastewater collection and treatment systems in the suppliers service area,
including a quantification of the amount of wastewater collected and treated and the methods of
wastewater disposal;
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= Note the recycled water currently being used in the supplier's service area, including, but not
limited to the type, place, and quantity of use;

= Determine and quantify the technical and economic feasibility of the potential uses of recycled
water, including, but not limited to: agricultural imigation, landscape irigation, wildlife habitat
enhancement, wetlands, industrial reuse, groundwater recharge, and other appropriate uses;

m  |dentify the projected uses of recycled water within the supplier's service area at the end of 5,
10, 15, and 20 years;

= Provide a description of actions, including financial incentives, which may be taken to encourage
the use of recycled water where fresh water is not necessary. Include the projected resuilts of
these actions in terms of acre-feet of recycled water used per year;

= Prepare a plan for optimizing the use of recycled water in the supplier's service area, including
actions to facilitate the installation of dual distribution systems and to promote recycling uses;

m [nclude a schedule of proposed implementation and steps necessary to implement proposed
actions; and

m  Coordinate the preparafion of the plan with local water, wastewater, and planning agencies.

2.3 'WATER RECYCLING FEASIBILITY REPORT
If an IRP or UWMP indicates that recycling should be a part of the urban
agency’s water supply program, the next step is to prepare a conceptual plan
on the potential for water recycling. Conceptual planning defines the potential
project, estimates capital and operating costs and identifies potential markets.
Although the terminology varies, a concept planning report for a water
recycling program (federal agencies commonly describe this initial planning
report as an appralsai level investigation) is generally prepared by agency
T staff or their consultant. Sometimes the

concept planning may be accomplished in the
IRT or UWMP process.

Based upon positive results of the concept-
level planning report, the next step is to
prepare a feasibility report. This report would
include a more detailed investigation of the
project, including: physical features,
associated engineering costs, water rights
issues, water quality considerations, market surveys, economic and financial
analyses and budgets, as well as a detailed implementation schedule.
Typically, environmental documentation requirements to meet the California
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. Environmental Quality Act (CEQA) and possibly the National Environmental
| Policy Act (NEPA) would be completed along with the feasibility report. The
budget for a feasibility report is generally in the range of $100,000 to
$500,000, depending on the size and complexity of the water recycling

program. CEQA/NEPA compliance would be an additional cost and

approximately in the same budget range. An outline for a typical feasibility
report is shown in Table 2-2. 2

TABLE 2-2
FEASIBILITY/PLANNING STUDY
Ropon uine 3

Py Population, Land Use and Water Demand
| 2 3 Local Water& Wastewater Agencnes

' Chapter 4 Recycled Water Markets and Dlstnbutlon Criteria
4.1 Identification of Markets
1 4.1.1 Identification of Market Types
4111  Irrigation Uses
4112  Industrial/Commercial Uses
4.11.3  Environmental Uses
4114  Groundwater Recharge
4.1.2 Market Research Methodology
4.1.3 Description of Findings
14.2  Water Quality Requirements for Markets
f 4.3 Recycled Water Market Assessment

%ﬁrﬁ“&.&!&?\*~w“ﬁ"§Tm—gﬂﬂ R e A o e o D UL
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e e .

TABLE 2-2 (Continued)
FEASIBILITY/PLANNING STUDY
Report Outlme

=
£
E
ES
B
g

231

i| Chapter 5 Distribution and Storage Design Criteria
7 5.1 Demand Variations

! 53 Recycled Water Dlstnbutlon System Cnterla

Chapter 8 Pro;ect Costs

. 8.2 Engineering, Project Administration Costs, and Construction Services
783 Annual Operational and Maintenance Costs

84 Summary of Cost

21 8.5 Other Monetary and Non-Monetary Considerations

. Chapter 9 Water Reclamation Phasmg Plan
89.1 Identification of Service Areas
492 Development of Recommended Project Phasing Plan

e S e e e e e e S s e N SR e ey
v

{10.1 Project Financing Alternatives

5.2 Peaking Factors

Construction Costs

8.6 Economic Analysis
8.6.1 Analysis of Water Reclamation Alternatives
8.6.2 No-Project Alternative

8 6 3 Summary of ECOHOH’IIC AnaIyS|s

Chapter 10 Project Funding

10.1.1 Capital Financing Methods
10.1.2 Special Reclamation Financing Methods
10.1.3 Alternative Revenue Sources
10.2 Recycled Water Pricing
10.3 Financial Feasibility Analysis
10.3.1 Financial Analysis of Preferred Project
10 3 2 Summary of Fmancnal Ana!y3|s
Chapter 11 Implementation
1.1 Environmental Impact Report
1.2 Waste Discharge Requirements
1.3 Water Reclamation Requirements
1.4 Mandatory Use Ordinance
1.5 Planning Tasks
11.5.1 Interagency Agreements
11.5.2 User Agreements
11.5.3 Rules and Regulations for Recycled Water Use
11.5.4 Public Awareness Program
1.6 Design Tasks
1 7 Constructxon Tasks

Identification of Sources of Supply

The potential sources of a recycled water supply should be identified early in
the planning process. In many cases, an existing tertiary wastewater
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. reclamation plant complying with Title 22 regulation will be the primary
supplier of recycled water. Upgrading other wastewater plants with additional
treatment to meet Title 22 (or other customer water quality requirements) may
also be a source of recycled water. Another source of supply may be local
wells that are high in nitrates (and not generally suitable for drinking water)
that can be used to provide a supplemental supply.

232 Know Your State and Local Health Requirements

A section of the Feasibility Report should be focused on identifying public -
health requirements and permitting issues. The production and use of
reclaimed water is carefully controlled through state laws and administrative
regulations. The California Department of Health Services (DHS) is
responsible for the adoption of regulations for the use of reclaimed water. The
Regional Water Boards issue reclamation requirements for individual water
reclamation projects in conformance with regulations adopted by the DHS.
Requirements for a use of reclaimed water not addressed by the uniform

statewide criteria are established by the DHS on a case-by-case basis (i.e., A
Fa
. groundwater recharge). , AN

The DHS establishes water quality standards and treatment reliability criterig == =~

for recycled water operations in Title 22, Chapter 4, of the California Code of
Regulations. The intent of the Title 22 regulations is fo establish uniform
statewide reclamation criteria in order to ensure that the use of recycled water
for the specified purposes does not impose undue risks to health. The
regulations set forth acceptable levels of constituents of recycled water and ..
prescribe methodology for assuring reliability in the production of reclaimed

water. The Legislature intended the Title 22 criteria to apply uniformly

throughout the state.

Public health officers are generally precluded from placing additional public
health requirements on water recycling projects.

The existing Title 22 reclamation criteria were adopted by the DHS in 1977.
Since that time, the use of reclaimed water has greatly expanded and water
treatment technology achieved considerable advances. The DHS has
developed proposed revisions to the Title 22 reclamation criteria. The
. revisions are intended to expand the range of allowable uses of reclaimed
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water and clarify the existing requirements. Most, if not all, of these
applications are already being permitted on a case-by-case basis today.

Title 22 establishes bacteriological water quality standards on the basis of the
expected degree of public contact with reclaimed water. For water reuse
applications with a high potential for the public to come in contact with the
reclaimed water, Title 22 requires disinfected tertiary treatment (“unrestricted
use quality”). For applications with a lower potential for public contact, Title 22
requires three levels of secondary treatment.

DHS has created a strong incentive for the recycled water suppliers to provide
unrestricted use quality water for all of its recycled water customers. First, the
market for lower quality recycled water is greatly restricted. Second,
unrestricted use quality water is presumed to be pathogen free. This is a very
important consideration when it comes to maximizing public acceptance and
minimizing supplier's exposure to liability.

Title 17, also pending revision, establishes cross-connection control
requirements for recycled water use areas. There are capital costs and .
ongoing maintenance costs associated with Title 17 requirements which need

to be taken into consideration in the market assessment and development of
alternatives.

Since the proposed revisions to Title 22 and Title 17 regulations are still
pending adoption, there remains some uncertainty as to exactly how DHS will
regulate the use of recycled water in the future. However, the rule making
process has nearly run its course and for the most part, the draft regulations
are non-controversial.

2.3.3 Water Rights Issues

The California Water Code states that the owner of the wastewater treatment
plant has a superior right to the recycled water over anyone who has
discharged water into the wastewater collection system, unless there is an
agreement to the contrary. The ability to recover the recycled water supply
becomes a bit more complex, once it has been discharged to an inland
stream. No comprehensive state law governs storage rights in an
unadjudicated groundwater basin. Generally, public agencies may store and
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. recapture recycled water within certain limits. In establishing the feasibility of
the recycled water project, proponents will need to evaluate various ways in
which these circumstances may arise and assess the rights of the parties
involved.

The Water Code also provides that an existing water right shall not lapse, be
lost, or reduced where recycled water is used in lieu of appropriated water. =s===e,
Water that has been conserved as the result of the use of the recycled water =
may be sold, leased, exchanged or otherwise transferred by the water rights =
holder pursuant to any provision of law relating to the transfer of water.

Another key legal issue with developing recycled water projects is the retail

purveyorship issue. Under the California Public Utilities Code (Section 1500-

1507) and the Water Code (Sections 31053 and 31054) both public and

private water utilities are protected from “loss of value: of water facilities

stranded from service duplication with recycled water. Generally, it is

recommended that recycled water should be retailed to the customer by the
. existing utility serving that customer to avoid this issue.
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Figure 2-1

Water Recycling Market Assessment Process

1 2 3 4 5
Determine Determine
L?gate ISources Screen Markets Water Quality ;orle:ast Water Dimensions of
ot supply Criteria ale Market Survey
11 ] 10 9 8 7 6
. Confer with . Set Customer Divide Into
ga{t hi;l&'slj:;s Asea Review ﬁ?::li"::v:'eld Screening gz;mgﬁe‘ Geographic
elec Committees Criteria Areas
12 13 14 15 16 17
Cost-Effective "
X Establish a
: Set Standard Generate Analyze in Detail Analysis and :
Adopt Dgsu;;n Treatment Alternative Selected Project Economic Ma§ter L'S.t of
Assumptions . ! N Projects Timing
Requirements Project Layouts Layouts Comparisons of .
) and Phasing
Alternatives

17

Recommend a

Project Selection Working Project Staging
Develop Detail Construction & Construction
Schedule

Plan

(from OLAC Water Reuse Study, Volume 1)

234 Recycled Water Market Assessment

It is important to gain an accurate assessment of the number and types of
potential users and their water quality and quantity needs. The most common
markets in urban areas are irrigation of landscaping in parks, playgrounds,
schools, golf courses, nurseries, and street medians or for industrial process
and cooling water. In addition, the market may include the potential for
agricultural irrigation, groundwater recharge, stream augmentation or
recreational lakes. Although some potential users will be obvious by
examining aerial photographs (i.e., large green areas), there may be many
smaller users that are more difficult to identify or evaluate. The first place to
look is in water purveyor records to identify every water customer using over a
minimum guantity of water per year (10-acre feet, for example). In addition to
analyzing water utility billing records, the market assessment may include:
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. = Analysis of aerial photographs or maps to identify large irigated areas;

»  Questionnaires mailed to school districts, park departments, superintendents and public works
directors;

= Presentations (using videos and other educational materials) made to community groups, such
as the chamber of commerce, where representatives of industrial or commercial ventures will be
present; and

=  Presentation fo industry organizations and associations. e,

o

Surveys can then be sent to potential users asking for information on how %
much water is used for landscape irrigation, cooling, process water, etc. ;g;@w
Based on the results of the survey, each potential customer for recycled water

must be interviewed by phone or in person.

:
h%@?ﬂ?%

N

The purpose of the survey and interview is to educate the potential customer
on the possible benefits of using recycled water and to determine the details
of their uses, including desired quantities, rates of delivery, quality ==
considerations and the degree of difficulty in retrofitting for recycled water use
on the premises. It is also important to evaluate the likelihood that the
. proposed use will remain for 20 years or more or whether there are factors
which might cause the business to close or the green area to be converted
into housing. Planning should not be based on overly optimistic assessments. £..
The results of the survey will be summarized in reports, tables, maps, and a
computerized database used in the development of a conceptual recycled
water production and pipeline distribution plan. Generally, the potential users
are divided into two categories:
= Users large enough to justify the construction of a pipeline to them (greater than 10 acre-feet per .
year, for example), and

m  Users that would only be served if the distribution pipeline passed nearby (less than 10 acre-fest
per year).

Before initiating a marketing program, an agency needs to assess its
capability of providing service to each type of potential user. The agency
should have the resources to sustain a long-term service commitment to each
type of user selected for marketing. Those resources can include personnel

training, an adequate number of service representatives, and an in-depth
understanding of the users specific technical processes and water quality

. needs.
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2.4 WATER QUALITY REQUIREMENTS

Although there are numerous generic listings of water quality requirements for
various types of irrigation and industrial purposes, each proposed use must
be analyzed carefully. The chemical characteristics of the current potable
supply should be compared to those of the proposed recycled water.
Sometimes pilot testing of the potential recycled water supply on the
proposed process or soil is required to assure that the changes in water
quality will not affect growth, production, volume used, or costs of operation.

241 hrigating Crops and Landscaping

Water quality requirements for irrigation customers depend upon the type of
soil, specific crop or landscaping being irrigated, and degree of public access.
Public access and whether the edible portion of the crop is directly exposed to
the recycled water determine the required degree of treatment and
disinfection. The chemical composition and salinity of the recycled water is
critical for the successful long term use of recycled water. A summary of
critical constituents for irrigation projects is included in Tables 2-3 and 2-4
(from Irrigation with Reclaimed Municipal Wastewater-A Guidance Manual by
Pettygrove & Asano) and a listing of salt tolerances for various types of crops
is listed in  Table 2-5.
Determination of soil types and
permeability is essential to the
analysis. Each irrigation site
should be carefully evaluated
by a competent agronomist to
establish compatibility between
the intended use and the
chemical quality of the
available source of recycled
water.
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TABLE2-3
GUIDELINES FOR INTERPRETATION OF WATER QUALITY FOR IRRIGATION *
- . Degree of Restriction on Use
Potential Irrigation Problems Units None | ShighttoModerate | Severe
Salinity (affects crop water availability)
ECP dS/m or mnho/cm <07 0.7-30 >3.0
DS MalL <450 450-2000 >2000
Permeability (affects infiltration rate of water into the soil. Evaluate using ECw and SAR together) 3.4
SAR= 0- 3 And ECy =307 0702 <0.2
= 3- 6 =>1.2 1.20.3 <03
= 6- 12 =>19 1905 <0.5 g
= 12- 20 =>29 2913 <13 ?é o
= 20- 40 =>50 5029 <29 . |
Specific ion toxicity (affects sensitive crops) 2 §
Sodium (Na} &8 % —
Surface imigation SAR <3 39 >0 f@aﬁ
Sprinkler imgation MglL <70 >70
Chloride (Cl) 58
Surface imigation Mg/l <140 140-350 >350
Sprinkler irrigation Mgl <100 >100
Boron (B) MglL <0.7 0.7-3.0 >3.0 =g
Trace elements (see Table 3-5) e =
[Miscellaneous effects (affects susceptible crops) = %ﬁ
Nitror%en (tot::(zl-r\é)é) MglL <5 530 >30 % . 4
Bicarbonate (HCO3 &
{overhead sprinkling only) Mgl < 90-500 >500 i %
EH ualchotine (overhead Normal range 6.5-8.4
esidual chlorine (overhea
1 Adapled from University of Califomia Commitiee of Consuitants [7] and Ayers and Westcot {3]. The basic assumptions of the N
guidelines are discussed on the second page of this table. F
2 ECw means electrical conductivity of the inigation water, reported in mmholem or dS/m. TDS means total dissolved sofids, 4 -1
reported in mg/L. ram
3 SAR means sodium adsorption ratio. SAR is sometimes reported as Rw.. At a given SAR, infitration rate increases as salinity F e =
(ECy) increases. Evaluate the potential permeaility problems by SAR and EC. in combination. Adapted from Rhoades [0] and ri %
Osterand Shroer [10] = e
4 Forwastewater, itis recornmended that SAR be adjusted to include a mare correct estimate of calcium in the soil water following
and irigation. The adjusted sodium adsorption ratio (adj Rs) calculated by the is procedure is to be substituted for the SAR value,
5 Most free crops and woody omamentals are sensitive to sodium and chioride; use the values shown. Most annugl crops are not
sensitive; use the salinity tolerance tables. S
B With over head sprinkler imigation and low humidity (<30%), sodium or chloride greater than 70 or 100 mgiL, respectively, have -
resulted in excessive leaf absorption and crop damage to sensttive crops, % 5
7 Total nirogen should include nitrate-nitrogen, ammania-nitrogen, and organic-nitrogen. Although forms of nitrogen in wastewater %}ﬁﬁ:‘%
vary, the plant responds to the total nitrogen. g d
|
et
%-“’W%%—%;u‘ﬂ:r;‘ﬁ
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“Table 2-3
Continued

Guideline Assumptions

i The water quality guidelines in Table 3-4 are intended to cover the wide range of conditions
it encountered in California's irrigated agriculture. Several basic assumptions have been used to define
A the range of usability for these guidelines. If the water is used under greatly different conditions, the
if guidelines may need to be adjusted.

H Wide deviations from the assumptions might result in incorrect judgments on the usability of a :
o particular water supply, especially if it is a borderline case. Where sufficient experience, field trials, £
o research or observation are available, the guidelines may be modified to more closely fit local
& conditions. L
| The basic assumptions in the guidelines are given below:

= Yield Potential: Full production capability of all crops, without the use of special practices, is
g assumed when the guidelines indicate no restrictions on use. A “restriction on use" indicates
that there may be a limitation, such as choice of crop or need for special management in order to
maintain full production. capability. However, a "restriction on use" does not indicate that the &
water is unsuitable for use. 2

§= Site Conditions: Soil texture ranges from sandy-loam to clay with good internal drainage. &
Rainfall is low and does not play a significant role in meeting crop water demand or leaching. In
the Sierra and extreme North Coast areas of California where precipitation is high for part or all ¢
of the year, the guideline restrictions are too severe. Drainage is assumed to be good with no :
uncontrolled shallow water table present.

i|=  Methods and Timing of Irrigation: Normal surfaces and sprinkler irrigation methods are use
Water is applied infrequently as needed, and the crop utilizes a considerable portion of the
available stored soil water (50% or more) before the next irrigation. At least 15% of the applied
water percolates below the root zone (leaching fraction [LF] > 15%). The guidelines are too &
restrictive for specialized irrigation methods, such as drip irrigation, which result in near daily or ;
frequent irrigation. The guidelines are not applicable for subsurface irrigation.

4= Water Uptake by Crops: Different crops have different water uptake patterns. However, all
crops take water from wherever if is most readily available within the root zone and maintain it a
a relatively low salinity. Salinity increases with depth and is greatest in the lower part of the roo
zone. The average salinity of the soil solution is about three times that of the applied water.

Salts leached from the upper root zone accumulate to some extent in the lower part bu

eventually are moved below the root zone by sufficient leaching. The crop responds to averag
salinity of the root zone. Higher salinity in the lower root zone becomes less important,
adequate moisture is maintained in the upper, “more active” part of the root zone.
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TABLE 2-4
RECOMMENDED NMAXIMUNM CONCENTRATION OF
TRACE ELEMENTS IN IRRIGATION WATERS !

potenhal fo -ac;cumulahon in plan{s an sonls to concentrahons that may be
; harmful tohumans. o

. Not geri ‘rally recogriized as'an essenhal growth element. Conservative
'+ limits recommended because of lack of knowledge on toxicity to plants.

Tolerated by most' crops Up o 5miglL; moblle in soil. Tox1c to citrus at low
levels (>0 075 malL Acis srmxlar to boron.

flfvestock if forage IS “grown in SOIIS “with hxgh levels of available
olybdenum :

1@

g

Toxic to many plants at W|dely varylng congentrations; reduced toxlcrty at
pH >6.0 and in fine fextured or organic sofls.

acoordlngw No
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TABLE 2-5
IRRIGATION WATER SALT TOLERANCES FOR SELECTED CROPS 1234
Crop Irrigation Water TDS (mg/l)
Apples 725
Avocado 555
Citrus 768
Grapes 640
Macadamia 840
Persimmons 768
Strawberries 427
Roots, bulbs, tubers 640 - 2,560
Camations $ 640 - 1,280
Gladiolas 429 -840
Poinsettias 5 1,058 -1,728
Roses 1,472
Beans 427
Com 726
Cucumbers 1,087
Mushrooms Highly Insensitive
Potatoes 725
Squash 853
Tomatoes 1,067
Fescue 1,864
Bermuda Grass 2,944
1 Data Sources: Westem Fertiizer Handbook, San Diego Area Reuse Study; Strawbemry News Bulletin; Knot's Vegetable
Handbook; Soils: An Infroduction to Sails & Plant Growth, 4th Edition, D.M.S., no dates.
2 Under normal condftions, soil moisture salinity (ECe) is approximately 1.5 x inigation water salinity (ECw) or (ECe = 1.5 x ECw).
3 Underdrought conditions, sofl salinity can be as much as 3 x ECw.
4 Salinity tolerance levels assume no yield reductions,
5 Salintty levels assume 10 percent yield decrease.

24.2 Evaluating Needs of Commercial and Industrial Customers

Commercial and industrial water customers with high water demands must be
evaluated on a case-by-case basis. The largest uses are generally for
cooling system make-up water or process water for specific industries. Other
uses include boiler feed water, washdown
water, fire protection, and dust control. Most
industrial or commercial process water uses
already involve onsite treatment of the water
with scale inhibitors or other chemicals to
adjust the character of the water for its
intended uses. General estimates of the
applicability of a particular recycled water
source to a specific industrial or commercial

BOOKMAN-EDMONSTON
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. use can be obtained by comparing chemical constituents of the recycled
water with the values in Table 2-6 (Table 3.5 of the Water Reuse Manual of
Practice SM-3, Second Edition, WEF, 1989) for cooling water and Table 2-7
(Table 3.6, same ref. as for Table 3.5) for selected industrial processes. A
user friendly handbook on cooling towers has been prepared by
WBMWD/CBMWD and MWD (“Handbook On The Use of Recycled Water for
Industrial/Commercial Cooling Systems,” 1993).

TABLE 2-6
Quality Requirements of Cooling Water Makeup Due to Re-circulation
Characteristic Concentration mg/L
Silica (Si02) 50
Aluminum (A 0.1
Iron {Fe) 0.5
Manganese (Mn) 0.5
Calcium (Ca) 50
Ammonia (NHa-N}) 1.0
Bicarbonate (HCQs) 24
Sulfate (SO4) 200
Chloride (Cl) 500
. Total Dissolved Solids 500
Hardness {CaCQs) 650
Alkalinity (CaCQs) 350
Methylene blue active substances 1
Chemical oxygen demand (COD) 75
Suspended Solids 100
Phosphorus (P) 1.0

BOOKMAN-EDMONSTON
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TABLE 2-7

Fe 03 1.0 0.14 0.1 1.0 0.3 0.1 25

30 30 10 20 5 5

2.5 USER AGREEMENTS
Generally, the potential user of recycled water must complete and file an
application with the local purveyor who is charged with administering the sale
of the recycled water. The application specifies the user's water quality,
quantity, and timing needs and commits the user to complying with applicable
regulations governing its use on his property. When the use application has

BOOKMAN-EDMONSTON Page 2-18
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. been reviewed and accepted by the purveyor, the purveyor will issue a user
~ agreement, which is essentially a contract to provide recycled water service to
the user. The Agreement describes the rights and responsibilities of both
parties. The Agreement also becomes the user's permit to operate the
recycled water system and spells out the required operating conditions. The
purveyor commits to supplying water that meets the health department
requirements for the specified use. The user is furnished with a standard
user's manual which elaborates on the conditions and responsibilities.
Sometimes user agreements provide for utility funding of on-site plumbing
retrofit facilities and a repayment obligation by the customer.

26 ‘

The purveyor reserves the right to inspect the user's faciliies to verify
compliance with the specified use conditions in the permit or user manual.
However, users are also required to notify the purveyor of any violation of
. conditions of which they are aware. Violations may include failure to comply
with permit conditions or applicable federal, state or local codes, ordinances,

can be as simple as accidentally letting irrigation overflow pass off of the
property or as serious as having a cross-connection to the potable water
system.

If the purveyor finds a violation, the user must .5
be immediately notified and given an
opportunity to take appropriate corrective
action. Failure of the user to respond in a
timely manner or the existence of a condition
constituting an imminent health hazard will
result in termination of recycled water service.
Sometimes the purveyor will assess a startup
fee after the problem has been corrected and

before resumption of service. Certain types of violations may also result in

penalties, as prescribed by the purveyor's ordinance or federal and/or state
' laws. Enforcement of regulations by the purveyor must be carried out

BOOKMAN-EDMONSTON
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impartially and there should be an appeal procedure built into the process. .
Usually the user can appeal to the Board of Directors of the public or private
agency that serves as water purveyor.

2.7 IDENTIFY PEAKING REQUIREMENTS AND SIZE
SYSTEM ACCORDINGLY |

Feasibility reports should include identification of routes and sizing of
distribution pipelines to serve the optimum combination of potential customers
identified in the market assessment phase. Pipeline sizes and pumping
requirements are dependent upon identifying applicable peaking factors for
each use. Most large industrial uses have relatively constant demands so
that a 1 mgd recycled water production facility can supply a 1-mgd industrial
use (even though it may require some diurnal storage to even out the flow
from a 1-mgd wastewater treatment plant). However, irrigation demands
have both seasonal and daily peaking requirements. It is not unusual in
California for an irrigation demand to drop to zero during wet periods in the
winter but increase to 2.5 or more times the average yearly usage during hot
summer days. In such situations, if the average yearly usage of an irrigation
project is 1 mgd, the recycled water production rate must reach at least 2.5
mgd to supply peak day summer demands or there must be large surface or
underground storage facilities available to even out yearly fluctuations. This
means that the yield from an irrigation project is substantially less than the
yield from a constant rate industrial usage for the same sized treatment
facility.

Most landscape irrigation where there is public access must be irrigated
during eight or nine hours at night when the public is excluded from the site.
Unless there is local storage of the daytime flow, the rate of delivery must be
about 3 times the average daily rate of usage. This means that pipelines
which distribute recycled water from treatment facilities to landscape irrigation
projects must be designed for about 7.5 times the yearly average rate of
delivery. This increases the unit cost of delivering recycled water for irrigation,
as compared to industrial water. Sometimes, daytime industrial users can be
coupled with nighttime irrigation users on the same distribution system to
improve the economics of the project.

BOOKMAN-EDMONSTON
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Figure 2-2
Monthly Golf Course Irrigation Demand as
Percentage of Total Annual Demand
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It is important to estimate the actual yield of recycled water from a project in
relation to the size of the proposed treatment facilities in order to determine an
accurate unit cost of production for the water that is actually delivered and
sold to customers. An illustration of the monthly variation in irrigation demand
. is presented in Figure 2-3 for a central California coastal community. Actual
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recycled water monthly delivery data is included on Table 2-8 for the South
Orange area.

Table 2-8 SOCRA Service Area - Recycled Water Produced (acre-feet) 1996

Agency

SMWD

Facility or
Region

Oso Creek
Chiquita
Nichols

TOTALS

2.8

Annual

Jan-96 Feb-96 Mar-96 Apr96 May-96 Jun-96 Jul96 Aug-96 Sep-96 Oct96 Nov-96 Dec-96 Totals

116.99  125.39

0.00
o.00
1.63

'IDENTIFY FACILITY SITING ISSUES AND

OPPORTUNITIES |

The siting of any public facility is a significant undertaking and requires public
support and education. Even before identification of possible locations for
treatment, pumping or distribution facilities, it is essential that the sponsoring
agency conduct an educational and public information program which
documents the need for and value of the project to the community, the
environmental benefits, the safety, and nuisance free characteristics of the
project. All of these issues also will have to be addressed in the
environmental documentation required by CEQA or NEPA, as the project
proceeds through the feasibility analysis stage. An effective public information
program should be conducted as part of the site planning. Siting options
depend upon the size requirements of the facility, the selected treatment
processes, the availability of land and its zoning and the nature of the
developments surrounding the proposed sites. The primary criteria when
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siting treatment facilities is finding a location that is well separated from
residences or sensitive activities like schools by other public or institutional
facilities that are incompatible with the proposed use. The main distribution
pipeline criteria is that, where feasible, there should be a ten foot horizontal
separation from potable water mains (Health and Safety Code Section 4049).

3
i
it

it

: : “"'RECYCLINV_‘;:_::FPROJECTS e o éﬁ
It is likely that several alternative project concepts will appear dunng the
course of the market assessment and feasibility analysis. For example, there
may be more potential users than the available recycled water can supply. ’“%‘fﬁ%%
There may be alternative treatment schemes, sites for physical facility, and % i
distribution pipelines routes. Cost estimates for each alternative should be E:% %’*%
developed. A design engineer with experience in designing and constructing
water recycling facilities typically prepares feasibility level cost estimates. The
cost estimates are generally accurate as this feasibility level of detail of about A
—30 percent to +30 percent. Al of these alternatives, including the "no  / %‘%ﬁ
project" alternative, will have to be analyzed for their environmental impacts in 5’"“ &@%%
order to comply with the NEPA/CEQA requirement. However, the sponsoring ™~ =
agency will also want to evaluate the economic impacts of each alternative to
determine the amount of recycling that can be achieved and the unit cost of gy
producing and delivering the recycled water. This analysis must be ?E -
completed before the specific project can be selected (see Section 3). %:,%

210  DETERMINE POTEN NVIRONMENTAL IMPACTS

Recychng projects will frequenﬂy result in some identifiable environmental ' 1

impacts either because the recycled water will no longer be discharged or
because the new use will create changes in the flora or fauna of an area.
These environmental impacts may be temporary or permanent. Temporary
impacts are usually construction related (e.g., noise, and construction related
relocation impacts on building a pipeline). Permanent impacts associated
with the siting of physical facilities and relocation of point of discharge may
need to be analyzed. If the recycling project expands the available potable
water supply, the potential for growth inducements should also be considered.

BOOKMAN-EDMONSTON
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2.11

With increased regional cooperation, environmental benefits can potentially
increase. The goal of regional water recycling projects is to transfer water
from areas of excess supply to areas of excess demand, identify regional
seasonal storage opportunities, and identify partnerships between local water
and wastewater agencies. The Orange County case study below is an
example of how these partnerships can lead to increased supply of recycled
water.

SELECT AN IMPLEMENTABLE ALTERNATIVE
Although the Feasibility Report should address all potential recycling options

“available to the agency, the entire plan does not have to be implemented at

one time. Some portions of the plan may prove to be uneconomical or
precluded by institutional or environmental problems. The normal approach is
to identify those portions of the plan, which result in maximizing the amount of
water that can be recycled at a reasonable or acceptable unit cost. Key large
potential customers of recycled water should be requested to sign letters of
intent assuring their willingness to use recycled water. All environmental,
permitting, customer assurance, and institutional issues should be identified
and addressed to be certain there are no insurmountable objections to the
project.

2.11.1 ldentify Institutional Arrangements

If the proposed project crosses jurisdictional boundaries, involves more than a
single agency, or if the wastewater is not already owned by the sponsoring
agency, discussions must be initiated with all potentially involved agencies.
Agreements must be negotiated and signed to define the roles each agency
will play in the project. This is particularly important where the project sponsor
is a wastewater treatment agency or water wholesaler and the recycled water
will be delivered to customers of a public or private water purveyor. State Law
requires a water supply agency to compensate the local potable water
purveyor for any losses incurred due to the recycled water service when
serving customers in its area. Such agreements should identify the following
terms and conditions of service, such as, compensation, who will read meters
and bill for the recycled water; what fee, if any, the local water purveyor will
add to the price of the water sold; who will inspect user facilities and be

BOOKMAN-EDMONSTON
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responsible for avoidance of cross-connections; and user compliance with
health department requirements.

When the recycled water is treated by an agency other than the project
sponsor, a cooperative or partnership arrangement must be developed. The
producer of the reclaimed water must commit to quantity, quality and timing
conditions that will satisfy the needs of the project customers. The producer
of the recycled water may also desire to recover some of his treatment costs
or to receive a portion of the savings associated with a project.

2.11.2 Implementation Schedule

The Feasibility Report should include a recommended step-by-step procedure —=

for implementation of the project. Each required action of the agency Board
of Directors and other participating agencies should be identified and entered
on a time line to provide a clear schedule for accomplishing the project. The
person responsible for seeing that each critical action is taken in a timely
manner also should be identified in the schedule. The schedule may have to
be modified as unexpected issues appear, but it should provide the blueprint
for moving fo final completion of the project. An illustrative implementation
plan from the City of Long Beach is shown on Figure 2-4. |

P e R e e e e T R T e e e e s o e e S e e R D s

CASE STUDY
ORANGE COUNTY RECLAMATION AND REUSE FEASIBILITY STUDY
EXAMPLE OF REGIONAL COOPERATION

The South Orange County Reclamation Authority (SOCRA), Municipal Water District of Orange County
(MWDOC), Coastal Municipal Water District (CMWD), Orange County Water District (OCWD), and the ¢
Metropolitan Water District of Southern California (MWD) jointly participated in the development of the £
Orange County Reclamation and Reuse Feasibility Study in 1996. The goal of the project was to identify &
regional facilities which could increase the reclamation potential in Orange County.

Based on individual agency projections, without a regional approach to water recycling, the amount of ¢
reclaimed water planned was considerably less than the potential demands. The deficit was estimated at ¢
i 125,000 acre-feet per year in 1990, 63,000 acre-feet per year in 2010 and 80,000 acre-feet per year in
i . 2040. While there was an adequate amount of wastewater flow available to satisfy all of the identified
demand, there was insufficient treatment capacity and seasonal storage.

: A total of eleven alternative regional projects were identified and evaluated to optimize the use of
g reclaimed water within Orange County and increase the reliability and flexibility of the existing systems.
The criteria used to develop the alternative regional projects included the following:

= Eliminate or reduce areas of surplus or deficit of reclaimed water;

Provide a minimum of two sources of supply for each reclaimed water system, as practical;

ENGINEERING, INC
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»  ldentify opportunities for sharing existing or future seasonal storage facilities; and
= Optimize reclaimed water sources to minimize pumping.

The economic evaluation of the alternative projects included the development of capital, energy, and total
annual costs. The non-monetary factors considered included: technical advantages, regional significance,
institutional constraints, regulatory and permitting constraints, and phasing considerations.

Implementation of all of the identified projects had the potential fo increase the amount of reclaimed water
by an estimated 17,000 acre-fest per year beyond that previously planned. The overall unit cost for the |
additional reclaimed water use was about $375 per acre-foot, which is reasonable given the cost of new
supplies. Since completion of the Orange County Reclamation and Reuse Feasibility Study, several of the
individual agencies have been pursuing the identified alternative projects.
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2.12

PARTNERSHIP OPPORTUNITIES

Sometimes water recycling projects have the potential to provide benefits to
others in the surrounding areas. In these cases, it may be advantageous to
cooperatively work together with other agencies and beneficiaries to develop
and implement a water recycling program. These partnership opportunities
can be effective in spreading the costs and financial risks commonly
associated with a project. One example of a successful partnership for the
development of a water recycling project is described below.

East Bay Municipal Water District/Dublin San Ramon Sanitation District

On July 1, 1994, East Bay Municipal Water District (EBMUD) and Dublin San
Ramon Sanitation District (DSRSD) entered into a planning agreement to
facilitate the development of a joint water recycling program. The agreement was
an outcome of a Memorandum of Understanding signed by both Districts in
June 1990. Both DSRSD and EBMUD have an interest in developing recycled
water projects to address their long-term water supply needs.

A Steering Committee comprised to two representatives from each agency was
established to produce various work products and develop recommendations for
further implementation of the joint water recycling program.

The work products were:

> Apreliminary engineering report to identify the most cost-effective joint recycled water program.
This report evaluated treatment, storage and delivery scenarios in both service areas and
developed an estimate of the program costs.

> A preliminary environmental assessment to identify potential impacts and determine the need
for additional environmental documentation.

> Apublic outreach effort to facilitate an exchange of information with the affected communities.

> An institutional assessment to determine a viable and implementable arrangement. This
assessment investigated appropriate roles and responsibilities of each agency with respect to
project financing, design, construction and operation. It included a sample financial plan to show
how the project could be financed and when shortfalls and surpluses would oceur.

Summary

The Steering Committee recommended that EBMUD and DSRSD create a joint
powers agency (JPA) to develop and implement a water recycling program for
the San Ramon Valley and portions of the Livermore Amador Valley. The
program would comprise one or more projects, including the studying, planning,
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design, financing, acquisition, construction, operation, and maintenance of
facilities. The Steering Committee identified a project to provide 5,860 acre-feet
per year of recycled water, with the possibility of evaluating future expansion. The
project would cost up to $55 million, with a unit cost to deliver recycled water of
up to $1,100 per acre-foot. Expansion of the project could reduce the overall unit
cost to $800 per acre-foot. The project could be financed in a number of ways,

including loans from the member districts, JPA-issued bonds, and take-or-pay =«
agreements. Staff for the JPA would comprise staff from DSRSD and EBMUD.
An extensive public outreach effort would be implemented for the project. % §

iy
ik

i
W
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" DETERMINING
COST-EFFECTIVENESS

Cost-effectiveness is an important criterion for assessing the feasibility of __
a water recycling project. Decisions about the cost-effectiveness of water
recycling depend primarily on the costs and the stream of benefits derived
from the water recycling project. While there is not single correct way to s
assess cost-effectiveness, differences in method and assumptions can
have a significant impact on the outcome. Utilizing a consistent
methodology for cost-effectiveness analysis will provide a uniform &
systematic estimate of all monetary and non-monetary cost and benefits £ &
associated with the project for comparing to other alternatives. A B

=5
E

A cost-effectiveness determination is also referred to as an economic
analysis. This is distinguished from a financial analysis that determines
who pays what portion of the actual costs, what financing mechanisms are
. used, and whether there are sufficient revenues to meet forecasted costs.
Financial analysis will be covered in Section 4. B

A cost-effectiveness analysis consists of a systematic method of _
comparing the costs and benefits of alternative courses of action. Water %
recycling projects with benefits greater than costs are generally
considered cost-effective, those with costs greater than benefits are not.
Important policy considerations include the perspective from which the
determination will be made and which costs and benefits are to be
considered. The cost-effectiveness analysis should identify all costs and | @ ¢
benefits of the water recycling project from a total society, federal, state,
regional, and local perspective. This will ensure visibility is give to the full
range of project effects.

To compare costs and benefits incurred and realized at different points in
time, it is necessary to convert each cost and benefit into its equivalent
present day value or “present worth.” The “discount rate” is the factor
used to convert future costs and benefits to a present worth. Water
recycling capital costs tend to concentrate in the early years. Whereas,
. operation and maintenance (O&M) costs and water recycling benefits are
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spread out over the entire life of the project. The cost-effectiveness of a
water recycling project can be sensitive to such variables as the discount
rate, O&M costs, and project benefits. Where these parameters depend
on certain assumptions, and alternative assumptions are plausible,
sensitivity analyses should be conducted. If the results prove sensitive to
other plausible assumptions, further efforts should be made to narrow the
range of uncertainty.

When comparing different projects, it is important to ensure that they are
compared on equal terms so a valid comparison can be made. When
comparing two or more projects, the same discount rate, planning period
and useful life should be used. The planning period is the period over
which the water recycling system is evaluated for cost-effectiveness. The
planning period begins in the initial year of operation and generally ends in
the 20™ year of operation, because it is difficult to estimate much further
out into the future. The economic analysis will involved many monetary
transactions and analyze the incremental costs and benefits that accrue
from the project during the planning period.

Useful life is the estimated periods of time which the individual
components of the water recycling system will be operated. This time
period is usually equivalent to the time period during which the component
- . -~ is capable of performing if function. For
the purposes of this analysis an assumed
useful life is generally assigned to
categories of components of a water
recycling project (e.g., land —permanent;
pipelines and structures — 50 vyears;

process equipment — 20 years; and
instruments controls, pumps motor — 10 to
15 years).
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Cost-eftecttveness techmques require the establishment of
'_evaluatton such as annuat water production of a specmc

ranked according to thelr ablhty to produce the same result. Consxderatlons effecting
| a determmatlon of cost-effectiveness can tnclude such factors as the impact on }
; quallty of Ilfe envnronmental affects etc., WhICh may not be factored mto a

i expected to be realtzed, ,smg a dtscounted cash-flow technique. In order to provide a 4
1] 'n' it is-essential that non- monetary issues (e.g., environmental and ;
i tab' ty of supply, etc) be glven dollar values and included in the

S A S Uy

“_-A Flnanmal FeaSIblhty .
" operatlnglmalntenance
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31 'STEP 1: IDENTIFY WATER RECYCLING COSTS AND
BENEFITS | E
Five perspectives should be considered when identifying the costs and
benefits of water recycling:
1) Local agency responsible for wastewater treatment and disposal (Producer);

2) Local agency responsible for delivery of the water supply to the end user
(Supplier);

3) Regional wholesale water supplier (Wholesaler);
4) State and Federal Government; and
5) Total Society.

The following table delineates cost/benefit categories relevant to each
perspective for a typical water recycling project. Specific costs and
benefits that should be considered are discussed below.

Costs and Benefits from Different Perspectives

Perspective

Producer Supplier Wholesaler IS::a;: S}E:‘
COSTS
Produger Costs X X
Purveyor Costs X X
Financial Incentives X X X
External Costs X X X

Extomal Benefts
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. 311 Costs

Cost should be identified by determining the resources needed to
implement a water recycling project. The appropriate measure is
incremental costs that are determined by comparing the costs that would
occur if the water recycling project were implemented with the costs that
would occur if it were not implemented. Incremental costs do not include ===,

future costs that would occur event if the project were not implemented. z | |
. | |
Producer Costs ;%%Wﬁ

Producer costs include the cost to treat the recycled water and deliver it to

the supplier, less the cost to treat and dispose of the wastewater in e
compliance with NPDES or waste discharge permit conditions. These can
be measured in term of costs of capital equipment and materials, O&M,
chemical processing, pumping, energy, and administration in excess of =
that required to comply with NPDES permit conditions.

Supplier (or Purveyor) Costs

. Supplier costs include the cost of the water purchased from the producer
plus the cost to deliver the water to the intended use area, plus salvage -4
value of potable water system assets permanently stranded as a result of
the use of recycled water. These can be measured in terms of costs of
capital equipment and materials, O&M, pumping, energy, customer
retrofit, monitoring, reporting and administration.

Financial Incentives

Financial incentives are financial contributions to the project paid by the
wholesaler, state, or federal agencies to the producer, supplier, or both, to 7=
encourage water recycling. Wholesaler rebates and state and federal
grants should be analyzed as a cost from the perspective entity. From the
total society perspective, these financial incentives should be treated as
equal costs and benefits that sum up to zero.

External Costs

External costs are those incurred by society but not accounted for in the
transaction between the producer, supplier, and customer, including any
. harmful effects to the environment, or costs incurred by other utilities and

BOOKMAN-EDMONSTON
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their customers. For example, use of recycled water in the upper reaches
of the watershed may increase the cost of water treatment for the down
gradient water supplier. Increased diversion of fresh water from a stream
may result in adverse impacts to the aquatic environment.

Sunk Costs

Sunk costs are costs that have already been incurred and are not
reversible. Generally, project costs should not include sunk costs. An
exception to this general rule is the inclusion of the salvage value of
potable water system assets permanently stranded as a result of the use
of recycled water. This will ensure visibility is give to the full range of
project effects.

Lost Revenue

The identification of cost should not include revenue “lost” from reduced
sales of potable water as a cost of water recycling. From the perspective
of the total society, the revenue “lost” by the supplier due to a reduction in
potable water sales is “regained” through the sale of recycled water. From
the supplier's perspective, any difference in revenue is recovered with
adjustments in rates and charges, therefore, there is no loss fo the
supplier. Water recycling is effectively a long-term supply measure, while
unrecoverable revenue is a short-term phenomenon. Inclusion of the
salvage value of permanently stranded potable water assets as a project
cost will account for the short-term lost revenue phenomenon.

3.1.2 Benefits

Benefits should be identified when determining the positive consequences
of water recycling. The appropriate measure is incremental benefits,
which are determined by comparing the benefits that would occur if it were
not implemented. Incremental benefits do not include future benefits that
would occur even if the project were not implemented.

Producer Avoided Wastewater Treatment and Disposal Benefits

Producer avoided wastewater treatment and disposal benefits result from
deferring, eliminating or downsizing projects to provide future wastewater
treatment as a result of the water recycling project. These can be

BOOKMAN-EDMONSTON
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L

. measured in terms of avoided costs of capital equipment and materials,
O&M, chemical processing, pumping, energy, and other costs associated
with compliance with NPDES or waste discharge permit conditions.

Supplier Avoided Water Supply Benefits

Supplier avoided water supply benefits result from deferring, eliminating or ...
downsizing a project to provide future water supply as a result of the water
recycling project. These can be measured in terms of avoided costs of =
capital equipment and materials, O&M, chemical processing, pumping, s
energy, and compliance with environmental regulations. The supplier’s
avoided costs may also include reduced water purchases from a
wholesale supplier. Avoided supply costs should be expressed as the ¢ T
marginal costs of the water development and delivery into the supplier's . %’%
system. [f the avoided supply would have come from a wholesale -f
supplier, the marginal cost from the suppliers perspective is the rate paid
to the wholesaler. Often, a wholesaler’s rates reflect the average cost of
all the wholesaler’'s supplies (“melded rate”). The melded rate may not
. fully reflect the avoided water supply cost from the wholesaler, state,
federal, or total society perspective. From the wholesaler, state, and _4
federal perspective, the avoided cost is that actually incurred in the
development and delivery of the next increment of supply. From the total

the avoided supply. Mﬁ

Water Supply Reliability Benefits -

Water supply reliability benefits include the value of decreased probability
and severity of water shortages. The wholesale supplier, or regional water
supplier, state and federal government and total society all may benefit |
from improved system reliability Since water recycling is one way to
improve system reliability, avoided shortage costs constitute a valuable
benefit to suppliers and wholesalers. A practical, though imperfect,
method for establishing the value of reliability to the supplier and the
wholesaler is to assume that the financial incentives available from the
water supply wholesaler are a quantification of the value of reliability.

BOOKMAN-EDMONSTON

ENGINEERING, INC. Page 3-7



DETERMINING COST-EFFECTIVENESS
O ————————————_———,—,—— ]

Avoided Cost Versus Reliability

it is also important not to double count reliability benefits and avoided
supply costs. If the recycled water supply is being developed as a hedge
against future droughts, and is not being used to meet additional demand,
then the recycling project is not reducing the need for new supply options
but is enhancing reliability. Alternatively, if recycled water is used to meet
increasing demand and reduce the need for new supply sources, then the
recycled water improves reliability only to the extent it is more reliable than
the supply it replaced.

Financial Incentives

Financial incentives are financial contributions received by the producer,
supplier or both, from the wholesaler, state or federal agencies to
encourage water recycling. Wholesaler rebates and state and federal
grants should be analyzed as a cost from the perspective of the funding
entity and as a benefit from the perspective of the receiving entity. From
the total society perspective, these financial incentives should be treated
as equal costs and benefits that sum up to zero.

External Benefits

External Benefits are those enjoyed by
society but not accounted for in the
transaction between the producer, supplier
and customer, including benefits to the
| environment, other utilities and their
customers. An investment in recycled
water may solve many problems
simultaneously. For example, a water
recycling program may result in reduced diversions from the Sacramento
San Joaquin Bay-Delta which provides an improved water supply reliability
for all dependent on the Delta for water and improved environmental
conditions within the Delta. A recycling program may result in reduced
water purchases from an external supplier and increased local investment
in water resources that creates jobs, tax revenue and an overall boost to
the local economy. Additionally, water recycling may improve a local or

BOOKMAN-EDMONSTON
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regional water quality control problem or help restore a wetland or marsh.
Society benefits from water recycling that avoids environmental impacts.

Recycled water production costs lnclude the cost to treat the recycled ...
water, less the cost to treat and dispose of the wastewater in compliance
with NPDES or waste discharge permit conditions. Recycled water
treatment typically involves polishing the effluent from a wastewater
treatment plant to bring it into compliance with state regulations or meet
specific user needs. These costs can be measured in terms of capital
equipment and materials, operation and maintenance, chemical
processing, pumping, energy and administration in excess of that required
to comply with NPDES or waste discharge permit conditions. Costs
appropriately allocated to wastewater treatment are those necessarily
incurred by the discharger for treatment and disposal of its effluent. Such
costs typically include primary and secondary treatment and, under certain
conditions, may include additional treatment such as disinfection, nutrient
removal, filtration, or demineralization.

Recycled water delivery costs include the cost to deliver the recycled
water to the intended use area, plus salvage value of potable water
system assets permanently stranded as a result of the use of recycled
water. Delivery systems consist of pumping stations, pipelines and storage
facilities that convey water to customers. These can be measured in
terms of costs of capital equipment and materials, operation and
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maintenance, pumping, energy, customer retrofit, monitoring, reporting ...

and administration.

Capital costs include the initial construction cost for all treatment,
distribution and retrofits included in the project. Replacement costs are
capital costs that are incurred after the project is in operation as a
consequence of some facilities exceeding their useful lives before the end
of the evaluation period. Operation and maintenance costs are incurred
yearly as long as the project is in service. They can be divided into "fixed"
and "variable” costs. Fixed costs are those costs which will be incurred
regardless of how much water is being recycled such as the labor for the
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plant operator. Variable costs, such as chemical usage and power, tend
to be proportional to the amount of water treated or delivered.

Over the years, most engineering firms and the EPA have produced
curves comparing the capital and O&M costs to the size of treatment
facility for various types of wastewater (primary, secondary and tertiary)
treatment processes. These curves are generally conservative and tied to
an Engineering News Record Construction Cost Index (ENR-CCI).
Appendix 6.4 includes the ENR-CCI indexes for San Francisco and Los
Angeles. There are also curves for the cost per unit of length for laying
various types of sewer or water distribution pipe related to pipe diameter,
depth of cover, presence of paving and other relevant factors. These
curves can be useful in making a first approximation of the potential costs
before engineering design begins. Costs from the curves are escalated to
the projected midpoint of construction based on the projected rate of
change in the ENR-CCI.

3.21 Tertiary or Supplemental Treatment Costs

The production and use of reclaimed water is carefully controlied through
state laws and administrative regulations. The California Department of
Health Services (DHS) is responsible for the adoption of regulations for
the use of reclaimed water. The Regional Water Quality Control Boards
(RWQCB) issue reclamation requirements for individual water reclamation
projects in conformance with the regulations adopted by the DHS.

The DHS is charged with the responsibility for establishing uniform
statewide reclamation criteria to ensure that the use of reclaimed water
will not be detrimental to public health. The DHS is required to establish
uniform statewide reclamation criteria for each varying type of use of
reclaimed water where the use involves the protection of public health.
Requirements for a use of reclaimed water not addressed by the uniform
statewide criteria are established by the DHS on a case-by-case basis.

Cost indices are used to measure the relative change in cost of a commodity or category of commedities over time.
The ENR-CCI is commonly used in the civil engineering field. Costindices are a useful cost estimating tool to convert
cost data obtained from different locations and applicable for different dates to constant dofars at a given date and
location.
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The DHS establishes water quality standards and treatment reliability
criteria for water reclamation operations in Title 22, Chapter 4, of the
California Code of Regulations. The intent of the Title 22 regulations is to
establish uniform statewide reclamation criteria in order to ensure that the

use of reclaimed water for the specified purposes does not impose undue
risks to health. The regulations set forth acceptable levels of constituents s,

= Y
-

of reclaimed water and prescribe methodology for assuring reliability in the
production of reclaimed water.

The existing Title 22 reclamation criteria were adopted by the DHS in
1977. Since that time, the use of reclaimed water greatly expanded and
water treatment technology achieved considerable advances. The DHS
has developed proposed revisions to the Title 22 reclamation criteria. The
revisions are intended to expand the range of allowable uses of reclaimed
water and clarify the existing requirements. Most, if not all, of these
applications are already being permitted on a case-by-case basis today.

For recycled water applications with a high likelihood of public exposure,

. Title 22 generally requires a tertiary treated recycled water supply. 55
Traditional tertiary treatment involves the flocculation, filtration and ==
disinfection of secondary effluent. Tertiary treatment costs typically range
from $300 to $400 per acre-foot (ENR 6673.5 for Los Angeles Area). s
These costs can be broken down as follows: 70 percent for capital =
equipment, 15 percent for fixed operation and maintenance costs, 10
percent for variable operation and maintenance costs and 5 percent for =
administration. '

Additional treatment may be required to satisfy DHS or an individual user's ¥ 8™%
water quality requirements. For example, industrial customers may need
supplemental chemical, biological, and physical treatment to meet certain
water quality criteria. Groundwater recharge applications, where the
recycled water is injected directly into the aquifer, may require the use of
organic carbon removal technology such as Granular Activated Carbon
(GAC) at a cost of $100 to $250 per acre-foot or reverse osmosis (RO)
treatment at a cost of $350 to $650 per acre-foot (ENR 6673.5 for Los

. Angeles Area).
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3.2.2 Distribution Costs

The cost of distribution is directly
dependent on the distance to customers
and the volume of their demand in relation
to the available supply of recycled water.
The routes of distribution pipes are usually
determined by the location of the large
volume customers. Obviously, long
distances between customers  will
significantly increase the capital cost for
construction, as well as the operational
pumping costs. It is useful to calculate the
cost per foot of distribution system pipeline
for varying quantities of usage, in order to estlmate how close a certaln
sized customer must be to have an economical delivery system.

3.2.3 Storage Costs

Diurnal storage of recycled water also needs to be considered. Irrigation
users typically use recycled water at night (9:00 P.M. until 6:00 A.M.)
when the diurnal flows at most wastewater treatment plants are at their
lowest (generally 2:00 to 6:00 A.M.). Therefore, daytime storage is often
required for nighttime delivery. Certain irrigation customers, golf courses
in particular, are able to provide for their diurnal storage needs on site.
Industrial customers sometimes provide on-site storage or a potable back-
up supply (or both} in order to be sure of having an adequate supply when
irrigation demands on the system are high. Diurnal storage facilities can
include open reservoirs at $0.40 to $0.65 per gallon, or steel and concrete
tanks at $0.60 to $0.85 per gallon (ENR 6673.5 for Los Angeles Area).

Seasonal storage may also be needed for the recycled water system to
operate at optimum efficiency. Typically, during the summer months the
available recycled water is fully utilized. In the winter months, however,
when the irrigation demands are low, there is frequently a surplus supply
of recycled water available. Where appropriate, the project assessment
should evaluate the feasibility of groundwater recharge or impounding the
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surplus recycled water production. The cost of such facilities is site-
specific in nature.

3.2.4 Monitoring and Reporting Costs

The RWQCBs are responsible for surveillance and monitoring to ensure
that the reclaimed water use is in compliance with water recycling "™ s,

requirements.  Typically, water recycling requirements issued to the %ﬁ %
supplier and/or the end-user of the recycled water include the following = - ;

provisions:

1) The storage, delivery or use of reclaimed water shall not result in a pollution or
nuisance, or adversely affect water quality.

2) The delivery or use of reclaimed water shall be in conformance with the Title 22
criteria.

3) Prior o delivering recycled water to any new user, the permittee shall submit to
the RWQCB a report discussing the delivery system, the use for which the
recycled water is intended, and plans to assure that no untreated or inadequately
treated recycled water will be delivered to the use area.

. 4) The permittee shall establish and enforce rules and regulations governing
recycled water users.

5) The user shall designate an on-site supervisor responsible for the operation of
the recycled water system. The supervisor is responsible for the installation,
operation and maintenance of the irrigation system; enforcing the water recycling
requirements; prevention of potential hazards; and maintenance of a set of
distribution system plans in "as-built" form.

6) The designated supervisor is responsible for reporting any non-compliance to the
RWQCB within 24 hours of becoming aware of the circumstances.

7) The permittee shall submit to the RWQCB a quarterly report that summarizes
recycled water use.

8) The permittee shall conduct periodic inspections of the facilities of the recycled
water users to monitor compliance with the uniform reclamation criteria.

The specified frequency of sampling and the number and types of

analyses to be performed are negotiated with the RWQCB staff before

issuance of the permit. Monitoring requirements can add $85,000 to

$350,000 per year to the cost of operating the recycling project and should

not be overlooked when calculating total project costs (ENR 6673.5 for
. Los Angeles Area).
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3.2.5 RetrofitPlumbing Costs

The cost of retrofitting the end-users plumbing to accommodate recycled
water should also be taken into consideration. Retrofit costs vary widely
from a low of $40 per AF/Y to a high of $100 per AF/Y of recycled water
demand. Golf course retrofits may be relatively more expensive if potable
water is needed for the greens. Industrial retrofit costs are very site
specific and will vary widely. A typical cost of $60 per AF/Y can be used
for feasibility assessment purposes. However, it is important to verify
onsite retrofit costs in the pre-design phase of project implementation.
The project sponsor will need to decide who should pay the cost of
retrofitting the end-user’s property. In situations where the use area is
currently being served with potable water, the project sponsor may want to
assume some or all of the financial responsibility for retrofit costs to
eliminate a potential disincentive for end-users to convert to recycled water.
In areas where recycled water may be available, state law requires that
new development be plumbed so that recycled water may be provided to
the nonpotable uses onsite (Water Code 13550).

3.2.6 Engineering, Environmental and Contingencies

After a total cost has been established for the capital facilities, it should be
marked up by 15 to 25 percent to account for engineering, construction
management, inspection, environmental compliance, profit and overhead.
This figure should then be marked up again by 20 to 50 percent to provide
for contingencies depending upon the complexity of the project
construction and level of uncertainty with cost estimates that may arise
during design and construction. Once the engineering design is
completed, the design engineer should be in a position to prepare a more
accurate cost estimate based on the actual site and design conditions.

3.3 STEP 3: MEASURE AND VALUE PROJECT BENEFITS
Benefits of water recycling are identified by determining the positive
consequences of project implementation. The appropriate measure is
incremental benefits which are determined by corhparing the benefits that
would occur if the water recycling project were implemented with the
benefits that would occur if it were not implemented. It is possible that
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. some of the benefits predicted to occur in the future with the project may

have occurred even without the project. These benefits should not be
attributed to the project.

The benefits derived from a recycling project are both internal and
external. Avoided water supply and wastewater treatment and disposal
costs and improved water supply reliability are examples of internal 2; N
benefits. Improvements to the environment and economy are of external g
|

benefits. )

?ng
|

BOOKMAN-EDMONSTON
ENGINEERING, INC. Page 3-15



DETERMINING COST-EFFECTIVENESS

Identifying Potential
Benefits

1. INTERNAL BENEFITS

WATER SUPPLY

w  Reduced (potable) water system O&M expenditures (energy costs for transmission
and distribution pumping and chemical costs for treatment).

m Reduced water utility system capital costs by delaying or avoiding future
improvements due to lower volume of potable demands. Capital improvements
include supply storage plants, distribution pipelines, and distribution storage and
pumping.

m  Reduced costs of purchasing imported water (e.g., water transfers).

WASTEWATER SYSTEM

m  Reduced wastewater O&M (particularly in the area of treatment and disposal costs, if
additional treatment and pumping is required to meet discharge permit requirements
without water recycling).

m  Reduced capital costs for wastewater treatment and disposal.

2. EXTERNAL BENEFITS

External benefits are those enjoyed by society, but not accounted for in the
transaction between the producer, supplier, and customer, including benefits
fo the environment, other utilities and their customers. An investment in
recycled water may solve many problems simultaneously.

Water recycling may result in reduced diversions and improved environmental
condition of sensitive water bodies.

The reduced cost and increased reliability of recycled water may help retain
industries considering a move from the community or attract new water using
industries to the community.

Water recycling may result in reduced water purchases from an external supplier and
increased local investment in water resources that creates jobs, tax revenue and an
overall boost to the local economy.

Water recycling may improve a local or regional water quality control problem,
restore a wetland or marsh, or create recreational opportunities.

Water recycling may improve water supply reliability through decreased probability
and severity of water shortages.

Water recycling may reduce wastewater discharges and associated waste loads to
the ocean, lakes, and stream.,
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Where the benefits being valued are traded in the marketplace (i.e.,
avoided cost of water transfers), market prices provide the basis for
estimating the dollar value of the benefits. When markets do not exist,
alternative methods should be used, such as those discussed below.

3.3.1 Avoided Water Supply Costs

Avoided water supply costs should be determined by identifying the new [
supply project or purchase that is deferred, downsized, or eliminated &
because of the water recycling effort. This supply must be a realistic )
alternative to water recycling. Costs of avoided supply projects should be
expressed as marginal costs, the cost for each additional acre-foot of
water supplied. Marginal cost is comprised of marginal capital cost
(capital equipment and facilities) and marginal operating cost (energy,
labor, chemical, etc.).

If the highest cost source of supply to a retail supplier comes from a
wholesaler, the marginal cost from the Supplier Perspective is the actual
rate paid to the wholesaler. Often a wholesaler’s rates reflect the average
cost of the wholesaler's entire existing supplies. However, these rates 4.
would not fully reflect the total society’s marginal costs of new supply.
From the Total Society Perspective, the marginal cost should be the
highest cost of planned new supply o the wholesaler (statewide projects
like CALFED).

3.3.2 Avoided Cost of Wastewater Treatment and Disposal

The avoided costs of wastewater treatment and disposal result from
deferring, eliminating or downsizing future wastewater treatment projects.
For example, water recycling may eliminate or defer the need to build an
ocean outfall or expand the treatment works for disposal. These can be
measured in terms of avoided costs of capital equipment and materials,
O&M, chemical processing, pumping, energy, and other costs associated
with compliance with NPDES or waste discharge permit conditions.
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3.3.3 Improved Water Supply Reliability

The benefits of improved water supply reliability derive from the decreased
probability and severity of shortages, which impose costs on customers
and suppliers. Since water recycling is one way to improve system
reliability, avoided shortage costs constitute a valuable benefit to
customers. Several methods have been used to value improved system
reliability. 2 A practical, though imperfect, working assumption for valuing
reliability without double counting is to assume that the value of improved
reliability from the Supplier Perspectives is implicit in the evaluation of
financial contributions received from the wholesaler, state, or federal
agencies to encourage water recycling. Wholesaler rebates and state and
federal grants should be analyzed as a cost from the perspective of the
funding entity and as a benefit from the perspective of the receiving entity.
From the total society perspective, these financial incentives should be
treated as equal costs and benefits that sum up to zero.

3.3.4 Extemal Economic Environmental Benefits

External economic and environmental benefits constitute a special class of
externality because they are often difficult to identify, measure and value.
External economic and environmental effects often occur outside the
boundaries of the supplier's service area but within the state. Therefore, a
statewide perspective is likely to be adequate for determining most
environmental benefits.

To measure economic and environmental benefits, the cost effectiveness
analysis should estimate what would happen with and without the water
recycling project. This involves judgments concerning how both natural
systems react to changes. Even with substantial resources, it is often
difficult and time-consuming to reliably measure and value external
economic and environmental benefits. Where this is the case, in lieu of
measurement and valuation of external economic and environmental
benefits, the following approach is recommended:

2 Two recent reports by the Califomia Urban Water Agencies have measured and valued shortage costs for industrial and
residential customers: “The cost of Industrial Water Shortages,” Spectrum Economics {1991); “The Value of Water
Supply Reliability: Results of a Contingent Valuation Survey of Residential Customers,” Barakat & Chamberlain (1994).
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f

1. Screening
Assess the need to measure and value external economic and environmental

benefits. If a water recycling project is cost-effective (benefits exceed costs)
before external economic and environmental benefits have been included, then
there is no need to measure the value of external benefits.

2. Break-even Analysis
Calculate the break-even value and make a judgment about its importance. If the

water recycling project is not cost-effective (costs greater than benefits) before ¢
external economic and environmental benefits have been included, calculate the =
difference between costs and benefits (the break-even value). Then make a
judgment about whether the break-even value is important by comparing it fo the
costs, benefits and other measures of comparison. The break-even value
indicates how big the external economic and environmental benefits would have
to be for benefits of the water recycling projects to be at least as great as its costs
(to break even). If the break-even value is not very large, it may be possible to
reach certain conclusions as to whether the external economic and
environmental benefits exceed the break-even value. If the external benefits are
valued greater than the break-even value, then the water recycling project is cost
effective. g‘i
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3. Economic and Environmental Externality Description
Describe external economic and environmental benefits of the water recycling

project by:

» Identifying and quantifying increased jobs, tax revenue and other stimulus
to the local economy derived from the local investment in the water %
recycling project; and :

» Identifying and quantifying sources of new water supply that would be
reduced during the period of analysis and external environmental costs of
the new supply sources (the external environmental benefits associated
with the water recycling project).

.m;mv,%f}
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3.4

When identifying and describing external
environmental benefits of water recycling, it
is important to determine the source of the
avoided water supply. The following table
shows the different types of environmental
benefits associated with different supply
sources. 3

Typical External Environmental Benefits of Water Recycling

' Bay-DeltaEstuary =~~~ Eastern Sierra -+ - . “Groundwater
> Ecosystem Restoration > Ecosystem Restoration » Reduced Overdraft
> Improved Water Quality > Improved Water Quality > Lower Energy
> Reduced Seawater Intrusion > Improved Air Quality Consumption
> Improved Supply Reliability > Reduced Seawater

Intrusion

STEP 4: ECONOMIC ANALYSIS

The economic analysis enables the project sponsor to compare costs and
benefits incurred and realized at different points in time. Through a
method known as “discounting,” the “streams” of costs and benefits over
time are converted into their equivalent present day value and summed. A
water recycling project is considered cost-effective if the present value of
benefits is greater than the present value of costs.

The objective in performing an economic analysis is to determine the real
resource cost, as measured in monetary terms, of project alternatives.
Dollars of common value should be used in valuing costs and benefits
realized at different times. The valuation of costs and benefits should not
be inflated with time, they should be held constant over the life of the
analysis. The impact that inflation may have on project feasibility will be
considered in the financial analysis (Section 4).

For a detailed discussion of environmental impacts associated with water supply development see “California Water
Plan Update” Volume 1, Bulletin 160-93, California Department of Water Resources, October 1993,
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To compare project alternatives with different costs, benefits, and time
distribution of these cosis and benefits, the costs and benefits are
converted to their equivalent present value (their equivalent value if spent
today). A discount rate is used to compute the present value of a cost or
benefit that is incurred or realized in a year other than the first year of the
analysis. The discount rate is a representation of the time value of money. N
It is used to adjust dollars received or spent at different times to dollars of
a common value, usually present day dollars (“present worth” or “present
value”).

Since typical water recycling costs tend to concentrate in the early years
and benefits are spread out over the entire life span of the project, the
discount rate has a particularly important impact on water recycling
benefits. A local agency’s typical cost of borrowing (revenue bond interest _
rate) or investing the money long-term are representative of an
appropriate discount rate of six (6) percent (the SWRCB is currently
recommending a six (6) percent discount rate). Appendix 6.5 illustrates
the sensitivity of changing the discount rate from five (5) to ten
(10) percent

Most potential water reclamation projects require the sponsor to choose

from two or more alternative schemes. For some, it is simply a choice —
between a "no project’ alternative and a specific recycling proposal. For :
others, it can be more complex as there may be several optional ways to
implement recycling. The alternatives often involve different facilities,
treatment options, distribution routes, or timing. In order to compare such
diverse alternatives, engineering economists have developed the Present
Worth (or Present Value) approach as the fairest method of comparing
alternatives. After determining what all of the potential costs and benefits
of an alternative are and when each will be expended or realized, the
costs and benefits are converted to their equivalent value in today's dollars
(i.e. their present worth).

T U

|

&

I
i,

Present Worth (or Present Value) can be established by using the
formulas or tables available in most engineering economic texts to derive
the Present Worth Factor (PWF) for either a single sum expended or
received in some future year, "n" years from now, or a series of uniform
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annual payments or receipts. It may also be referred to as the "discount
factor." Regardless of what it is called, it represents the amount of money
"P", invested at interest {or discount) rate "i", which will appreciate to the
sum "S", to be expended in year "n". In other words, P is the present
worth of a payment of S, "n" years from now. For a single payment, it is
obtained by multiplying the sum "S" by the PWF for the applicable "n" and
"i" under consideration. The formula for the PWF for a single payment is:

1
PWF = ———
i(l+i)

For a uniform annual series of payments, “R" over “n” years, PWFy is:

PWF, = [(ii’if—l}

i(l+i)"

For further information on the development and application of Present
Worth Analyses, the reader is referred to the current edition of Grant's
Principles of Engineering Economy (1970), DeGarmo's Engineering
Economy (1967), or Douglas and Lee's Economics of Water Resources
Planning (1971). For the purposes of a feasibility study economic
analysis, the PWF can be obtained from a book or calculated from the
above formula and used in a spreadsheet as shown in the following
examples.

After the present worth of all identifiable/quantifiable benefits have been
subtracted from the present worth of all quantifiable costs, a positive
number would indicates that the quantifiable costs exceed the quantifiable
benefits. At this point, the sponsor must consider whether there are
intangible benefits which can be converted by any of several operations
research techniques into a dollar value so that it can be entered into the
analysis. Or conversely, whether the subjective judgment of the sponsors
values the intangible benefits as equal or greater than the net positive cost
of the reclamation project. Another approach is to consider how to reduce
the cost of the project by altering its size or characteristics. If the
preferred alternative is still considered viable, the analysis can then move
on to the financial analysis stage (Section 4).
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In analyzing uncertainty, cost effectiveness analyses should determine
how different assumptions used in the calculations influence the predicted
results. The analysis should also attempt to account for inherent variability
in costs and benefits, especially when they result from shifts in weather or
market forces.

Where benefits or cost estimates heavily depend on certain assumptions, ﬁ%%,f

the assumptions should be made explicit. Where alternative assumptions
are plausible, sensitivity analyses should be based on plausible

assumptions. If the results prove sensitive to alternative plausible “%

assumptions, further efforts should be made to narrow the range of
uncertain variables.

For a water recycling project, the cost-effectiveness analysis should
typically investigate the sensitivity to such variables as the discount rate,
estimated program costs, and projected program benefits. Because
discount rates constitute an important source of uncertainty in the cost-

effectiveness analysis, sensitivity analyses should be conducted to test
results over a range of discount rates of plus and minus two (2) percent.
Any other cost factors that could vary over a wide range should be
carefully examined to test the sensitivity of different assumptions of these
cost impacts.

These water recycling feasibility assessment guidelines are intended to
promote standard methodology for determining cost-effectiveness of water
recycling that would lead to uniform decision making. This section has
provided general guidance that is applicable to all water recycling projects.
The guidelines have covered each step of the cost-effectiveness analysis
methodology relevant to water recycling:
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| Step 1 ldentify Costs and Benefits,
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Step 2 Measﬁ're and Value Costs,
Step 3 Me'aéu"‘l"e and Value Benefits,
Eéohémilc Analysis, and
Senéiﬁvﬁty Anélysis

oo

The discussion that follows provides examples of applying these principles
to specific recycling projects.

In order to provide a step-by-step
illustration of how one might construct an
economic analysis table and estimate the
potential unit cost of the water produced by
a recycling project, two hypothetical
examples have been developed: one for a
small system (500 AF/Y capacity) and one
for a medium sized system (5,000 to
7,500 AF/Y capacity). The examples
include a set of assumptions which define
the nature and size of the project, tables of assumed costs and benefits,
and the present worth analysis of the data over a 25 year period.

The Small Project
S5S00 AF/Y

ASSUMPTIONS:

m  The wastewater and water supply systems are both owned and operated by the Local
Municipal Water District (LMWD).

w Al recycled water will be used for irrigation of landscaping including a golf course, a regional
park and 3 schoolyards.

m The treatment facility exists and has a current flow of over 2 mgd. The existing wastewater
treatment plant discharges to an ephemeral stream and meets Title 22 requirements for body
contact recreation. The RWQCB is in the process of revising NPDES requirements to fimit
nitrogen levels discharged to the streambed to less than 10 mg/L. [NOTE: Because thisis a
small plant, the example has been prepared for discharge to a stream rather than the ocean,
since most ocean discharges in California are by medium-sized or large-sized facilities.].
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. m The treatment plant is located within 5 miles of a golf course and within a reasonable distance
of the route to the golf course there are 3 school yards and a regional park, each of which can
be served with 8-inch laterals less than 1,000 feet long. The irrigation requirement is 2.5 feet
per year. The golf course uses 200 AFY of potable water, the park uses 150 AFY, and the
schoolyards have a total irrigation requirement of 150 AFY. The distribution system to the golf
course and other users requires five miles of pipeline and a pumping station with a peak
capacity of 3 mgd because there are no lakes or storage facilities available. All irrigation will
be conducted during the eight hours between 10:00 p.m. and 6:00 a.m. There is a 200-foot lift -
to the golf course.

m The retrofit costs for substituting reclaimed water for potable water on the golf course ©
($65,000), park ($40,000) and three school yards ($15,000 each) are estimated to total 5.
$150,000.

m  The current price of imported potable water is $543 per acre-foot to customers. However,
LMWD only pays $325 to the regional importing agency for the water. g

m  Present worth costs will be compared based on 25 years of water deliveries and a discount i &
interest rate of 6 percent (see Appendix 6.5). B ?%;

= Potable water imported water pumping costs assume SWP deliveries to Southern California W N
(approximately 3,000 kWhr/acre-foot) and pumping energy for recycled water is approximately

300 kWhr/acre-foot.
ALTERNATIVES: %%
Y
‘ There are two alternative courses of action being considered by the f*%ﬁ‘%
LMWD: ot o

1. No Project Alternative: Continue to import water from a regional source.
2. Recycling Alternative: Replace 500 AF/Y of imported water with recycled ~& ¢

water from the wastewater treatment plant. gwg
In order to decide whether the water recycling project has an economic ;%

benefit over the current water supply, the net present worth of the costs
and benefits to the agency of continuing to import and use a potable
supply for irrigation purposes must be compared with the net present FE
worth costs and benefits of delivering recycled water to selected irrigation :

customers. This can either be done by:

1. Developing present worth cost analyses for each altemative (i.e. the no project altemative and
the proposed recycling altemative) and comparing the resulting net unit costs of water {or net
total present worth costs). The alternative with the lowest net unit cost is presumed to be the
most cost effective, unless there are intangible (or total society) benefits that are considered of
sufficient value to override the comparison.

2. Looking only at the recycling alternative with all of the'oost savings of not purchasing imported
. water treated as a benefit in a single net present worth analysis. In this case, the question is
whether the net present worth of the cost of the project is positive or negative. If it is positive,

BOOKMAN-EDMONSTON

ENGINEERING, INC. Page 3-25



DETERMINING COST-EFFECTIVENESS
-

the costs exceed the benefits. Again, there may be intangible benefits perceived by the
sponsors (or total society benefits) which might still justify proceeding with the project.

In this generic example, the second method will be used in the net present
worth analyses.

COST AND BENEFIT ASSUMPTIONS FOR THE RECYCLING ALTERNATIVE:

In order to determine the cost-effectiveness of the recycling alternative
through a present worth analysis, all of the relevant costs and benefits
must be identified, along with their timing. The savings in the cost of
purchasing imported water is included as a benefit in the analyses along
with any value placed on leaving the imported water in its natural source.
In this example, the costs and the year in which they will occur have been
assumed to be as shown in the following table:

Year of Cost in Current
Item Expenditure Year Dollars
Capital Costs: ‘
Pumping Station Years 0 and 1 $700,000
Distribution System Years 0 through 2 $1,850,000
Retrofit Costs ' Years 1 and 2 $150,000
Annual O&M Costs Years 1 through 26 $68/AF pumping

costs

Under this scenario, there could be a benefit assigned to the project equal
to the savings in nitrification/denitrification costs for the portion of the flow
delivered by the project, if the plant was so designed that a portion of the
flow could avoid the nitrification/denitrification process. In a small plant,
this is very unlikely so no benefit of avoided nitrification will accrue to the
project. In fact, the fertilizer value will be reduced because about one-third
of the nitrogen and all of the ammonia will have been removed in order for
the remainder of the flow to meet discharge requirements. Even if it was
possible to bypass the nitrification/denitrification process, there would be
no capital cost savings because the entire flow would have to be treated .
for nitrate reduction in the winter months when the water is not needed for
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. irrigation (unless the RWQCB exempts winter flows). Therefore, in order to
avoid building two plants, the water delivered for irrigation would be the
same as that discharged to the stream and there would be no treatment
savings credit. In other situations, there might be such a credit and it
should be considered in any similar analysis.

PRESENT WORTH ANALYSIS:

The present worth analysis is carried out through preparation of a
spreadsheet as shown in Table 3-1 for the 500 AFY example. The table <=
was developed in the following manner:

Column A:  Project Year
In a normal table, the actual year that the project starts

delivering water is entered at year 1 and the remaining years
in the table are based on the period of time chosen for the ===
evaluation. Generally, the time period should be as long as
the expected life of the facilities or the expected amortization
period for the bonds used to finance the project. Usually the
. time period is from 20 to 30 years after the delivery of
reclaimed water begins. In this example, 25 years was j#
selected as the period over which the present worth of the =
costs and benefits would be calculated. Year 0 is the year
prior to deliveries when most of the construction will be
accomplished. In this case, it is assumed that the
construction of the pumping station and portions of the
distribution system will be completed in year 0, with the
remainder of the distribution system and the retrofits for the
users completed in the first two years after operations begin.

Column B:  Projected Recycled Water Sales
In this column, the expected rate of deliveries of reclaimed

water to customers is entered for each year. Most projects
do not start at full capacity in the first year. Even for a small
project like this example, it is assumed that full project
capacity of 500 AFY will not be achieved until the third year
of operation.

Column C: Design and Construction Costs _
' All of the design, construction and retrofitting costs have

. been summed for each year and entered here. In this case,
there were no costs for additional treatment facilities.
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Column D:

Column E:

Column F:

However, if there were, they would be included here and the
total construction period might also be longer. |f desired,
each factor could be given its own column to facilitate
keeping track of its impacts on cost effectiveness.
Sometimes the life expectancy of various types of project
facilities are different; for example, replacement costs for
major pieces of mechanical equipment might be entered at
10 or 15 years, if appropriate. Replacement costs that occur
before the end of the amortization period can also be
handled by including a uniform sinking fund component in
the fixed O&M figure.

Fixed Operation and Maintenance Costs
Fixed O&M costs are those annual operating or maintenance

costs which are not proportional to flow. In this case, the
cost of operating and maintaining the system is represented
by some labor, equipment and materials that are assumed to
be furnished in-house by the agency (rather than by
contracting for help from outside the agency) at an estimated
uniform annual rate of $60,000 per year in current year
dollars.

Variable Operation and Maintenance Costs
Variable O&M costs are costs that are proportional to flow.

In this case the primary cost is for power to pump the
reclaimed water from the plant to the customers. The cost of
$68 per AF was based on $0.10 per kWh for a 425-foot
pumping head and the amount of water sold per year as
indicated in column B.

Miscellaneous Benefits

Miscellaneous benefits represent the sum of all assumed
benefits, whether tangible or intangible, for which estimates
must be made. In this case, benefits were assumed to be
$10/AF (ammonia is converted to nitrate, but less than 10
mg/L total N, phosphates — PO, — and potassium, K) for the
fertilizer value of the nutrients in the recycled water and
$15/AF for the enhanced value to the source of the imported
water. CALFED may develop better estimates of the value
of reduced delta exports. There ‘are no good rules for
establishing the value of these benefits. In some irrigation
settings where the reclaimed water is held in lakes for
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. storage or aesthetic purposes, there may be an increased
cost for chemicals or maintenance of the lakes that offsets
the nutritional benefit. In others, the impact of increased
salts from the reclaimed water may be detrimental to the golf
course greens and require offsetting capital expenditures fo
modify them. Most people believe there is an environmental
benefit associated with leaving more water in natural water
courses, but there is difficulty in getting people to agree on
its equivalent dollar value. The same is true for enhanced

because of the availability of reclaimed water for various
uses or to maintain streams or aquatic features of the
community. The basic rule is that the value of this benefit
must be acceptable to the involved stakeholders who must
approve the project.

Column G:  Potable Water Savings
The savings in the purchase of potable water by the LMWD
is a clearly defined reduction in costs for the agency based
on the price they pay for imported water—in this case, $325
’ per AF. Its inclusion at this point in the analysis results in a
net unit cost for the reclaimed water. If this figure is omitted . -
from the table, the table will yield the unit cost of producing
and delivering the reclaimed water. That unit cost can then
be compared to the cost of imported water. If the regional
importing agency has already established an increasing
price structure based on its need to develop new sources of
water to import, the anticipated pricing structure should be
included only to the extent that it exceeds the anticipated
rate of inflation. If the regional importing agency has a
subsidy program that reflects additional savings to it in ¥=g=%
power or avoidance of additional new source development, |
this figure can also be entered as a benefit in this portion of .
the table. Even if the amount of the subsidy does not ==
represent all of the benefits to the regional agency, it reflects
the amount the agency is willing to recognize as a beneficial
saving.

Column H:  Distribution System Savings .
In addition to purchasing the water from the regional
. importation agency, the LMWD must pay the costs for
distributing the water in the community. The variable portion
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of that cost has been stipulated to be $186 per AF in this
example.

Column I: Salvage Value

The salvage value is entered at the end of the evaluation
period. Since some facilities have a much longer useful life
expectancy than others, the inclusion of salvage value allows
a fairer comparison of alternative projects which have
significantly different types of capital facilities. In this
example, the distribution system has a projected life of
50 years and the pump station has a projected life of about
25 years. Therefore, the salvage value of the system is
estimated to be about half of the cost of the distribution
system or $925,000.

ColumnJ:  Present Worth Factor
The present worth factor (PWF) is included in this column.

As described elsewhere, it is based on an assumed discount
interest rate and the number of years before the expenditure
or benefit occurs. In this example, the discount interest rate
was assumed fo be 6 percent. The present worth factor for
year zero is 1.0 and the PWF for negative years prior to year
0 will be greater than 1. The formula for the present worth
factor is: 1/(1+i)*n, where "I" is the discount interest rate
being used and n is the number of years after year zero.

Column K through P:
Columns K through P simply convert the costs and benefits

listed in columns C through [ into their present worth in year
1 (note that the fixed and variable O&M costs have been
combined in column L) by multiplying them by the present
worth factor contained in Column J.

Column Q:  Net Present Worth
The Net Present Worth is the sum of the present worth costs

(Columns K and L) minus the sum of the present worth of
the benefits (Columns M through P). The results are totaled
at the bottom of the table.

Column R:  Present Worth of Water Sales
In this column, the present worth factor from Column J has
been multiplied by the quantity of reclaimed water listed in
Column B to generate a reduced volume of water sales that
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. some (in particular, the SWRCB) feel is the appropriate
amount of water to use when developing unit costs by the
present worth method. Since the dollars have been
discounted back to year 0, the quantities have been similarly
discounted. Others (including CUWA) favor using the actual
quantities as totaled for Column B when determining unit
costs. As shown in the unit cost calculations at the bottom of =
the sheet, the division of the present worth costs by the
actual quantlty of water results in a lower apparent umt cost

guantity from Column R. CUWA recommends using the total
quantity of projected recycled water usage in the calculation
of unit cost, but the method used by the SWRCB is included
herein to assist a sponsor seeking a State loan or grant.

%

The essential difference between the two methods of % %:

calculating unit costs of water is that the CUWA method o

represents the unit costs if an agency were able to invest

enough funds at year zero to pay all of the costs of the

project for 25 years. Whereas, the SWRCB method more g&

. . A

. nearly represents the average unit cost of water that will be ¢ %

paid each year as the water is produced. ﬁ" A

Unit Costs
The net unit costs, which represent the additional cost per

unit of water for the recycled water as compared to the "no "%

ﬂ

;zﬁmm

project" alternative, are presented in two ways at the bottom
of the sheet. The first number, $27 per AF, is obtained by
dividing the net present worth of the costs minus the value of e
the benefits by the total actual water to be sold over 25 years
as shown in column B. This is the method favored by
CUWA. The second unit cost of $52 per AF is derived by T
dividing the Net Present Worth of costs minus benefits by
the present worth of water sales as shown in column R. This
is the method to be used if applying for a State loan or grant. ™~
By the CUWA method, the unit cost of the reclaimed water

over the life of the project is projected to be $27 per AF more

than the value of the identified benefits.

il

In analyzing this alternative, the sponsoring -agency must consider
whether there are other benefits that ought to be included explicitly in the
‘ table or whether there are other, intangible arguments that would make
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the project worth the additional $27 per AF beyond the cost of continuing
with the existing water supply system. Issues worth further consideration
include the possibility that the existing supply may be interrupted by water
rights or environmental issues, the perceived greater reliability/availability
of recycled water, community pride, or some other intangible factor which
could cause the sponsoring agency to proceed with the project in spite of
the projected costs or seek ways to quantify other intangible benefits or

modify the size or characteristics of the project in order to make it
economically attractive.
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DETERMINING COST-EFFECTIVENESS

The Medium Sized Project
5,000/7,500 AF/Y

ASSUMPTIONS

m The wastewater treatment agency is a Sanitary District with @ 20 mgd secondary treatment
plant discharging unnitrified effluent fo the ocean through an outfall. The water supply agency
is a Municipal Water District with 25 percent of its supply derived from groundwater and the
rest imported through a regional agency. The population served is 235,000 and the average
per capita water usage is 165 gallons per day for a total current water demand of 43,400 AFY.
There are two major industries in the community, a paper manufacturing plant with a demand
for 2 mgd of process water and a power generating facility with a demand for 1.5 mgd of
cooling water. In addition, there are several golf courses, parks, schoolyards, two nurseries, a
cemetery, and freeway landscaping with a total demand of 1,500 AFY. The initial project will
be for 5,000 AFY with a projected increase to 7,500 AFY in the tenth year of operation to
accommodate growth and serve more irrigation and industrial users.

= The two industrial users can receive the recycled water continuously, generally at constant flow
rates, 24-hours per day. The irrigation uses will be limited to applications during nighttime
hours between 9:00 p.m. and 6:00 a.m.

a The irrigation and paper industry uses can be supplied with Title 22, <2.2 MPN, water, but the
water to be used by the power plant must also have the ammonia converted to nitrate or
removed in order to protect the coils in the cooling tower from corrosion.

= The community is growing and the population is expected to increase 20 percent in the next 10
years (assume 2 percent per year). The groundwater supply is being overdrafted and must be
reduced by 25 percent to stabilize withdrawals at the estimated safe yield of the basin (assume
reduction occurs in the year the reclamation project starts operation). This means that more
potable water must be imported unless recycling can make up the difference in projected
demand.

m The current price of groundwater is $125 per acre-ft. The current price of imported water is
$535 per acre-ft and costs are expected to increase at the rate of 5 percent per year above the
inflation rate for the next 10 years to cover the costs of new capital facilities by the regional
importation agency.

s There are unidentified and intangible environmental impacts on the river and lake system from
which the region imports its potable water; they have been valued at $10 per AF.

= There is a perceived benefit associated with reducing the discharge of wastewater to the ocean
environment that has been valued at $5 per AF.

m  Present worth costs will be compared based on 25 years of water deliveries and a discount
interest rate of 6 percent.
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DETERMINING COST-EFFECTIVENESS

. ALTERNATIVES:

1. No Project Alternative: Do not build the recycling project and increase the

amount of imported water as necessary to meet
project demand.

2. Recycling Alternative: Implement the maximum amount of reuse
currently available and expand when opportunities N
present themselves as the population increases. T

PRESENT WORTH COMPARISON:

-
For this example, the comparison of the alternatives will be conducted by &*Mﬁl
the first method described on page 3-24, each alternative will be
analyzed independently of the other to determine a unit cost of providing
the 5,000/7,500 AFY of water to the identified users. The savings in water
purchases will therefore not be treated as a benefit of the recycling
alternative as it was in the small project example. In this example, the 2. =

costs and the year in which they will occur have been assumed to be as
shown in the following tables:

E—E;

§ =
F 4

£

Alternative A: No Project

. Years of Cost in Current
Item Expenditure Year Dollars
Costs:
Potable Water Costs , Years 1 through 25 $535 per AF 1
Environmental Degradation of Potable Water source | Years 1 through 25 $5 per AF g
' For imported water, but it increases with time per assumptions. 5% J
Alternative B: Recycling Project
Year of Cost in Current
Item Expenditure Year Dollars ——
Costs: : § % H
. $10,000,000 e
Tertiary Treatment Plant Years -2 through +2 for 5,000 AFY §
; - $3,000,000 -
Ammonia Removal Facility Years 1 and 2 for 1,500 AFY
Distribution System Years -1 through 1 $12,000,000
System Expansion Years 9 and 10 $8,000,000
Retrofit Costs Years 0, 1,2, and 10 $1,400,000
Benefits:
Enhancement of the Ocean Environment Years 1 through 25 , $5/AF

"BOOKMAN-EDMONSTON
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DETERMINING COST-EFFECTIVENESS
L ]

PRESENT WORTH ANALYSIS: .

The present worth analysis is carried out through preparation of a
spreadsheet for each alternative as shown in Table 3-2, for the "No
Project” alternative, and Table 3-3 for the recycling alternative.

Present Worth Analysis of Alternative A - No Project

Table 3-2 was developed in the following manner:

Column A:  Project Year
Year zero is the year before the project begins operating.

The evaluation period is arbitrarily set at 25 years.

Column B: AFY Sold
This is the anticipated water potable water demand that

would be replaced by the proposed recycled water project.

Column C through F: Costs
These are the four cost categories for the "no project”

alternative. There is no capital cost because the importation
system exists and the cost does not change with the amount
of water imported.  Column C is the price paid to the
regional importing agency for the water. It includes an
escalation in the rate of 5 percent per year for the first 10
years. The regional agency will have build capital facilities to
increase its supply and make up for both the population
growth and the reduction in groundwater available to the
community. However, the LMWD sees this as an escalating
price for its imported water. The price starts at $535 per AF,
but after 10 years it reaches $915 per AF in O-year dollars.

Column D represents the negative impact of removing the
imported water from its source, estimated at $15 per AF.

Columns E & F represent O&M costs. In this case, no fixed
O&M costs were identified that would not occur if this water
is not imported. However, the LMWD chlorinates the
imported water at a cost of $15/AF, which is entered as a
variable cost since it is proportional to flow.

Column G and H: Benefits
No benefits were identified for this alternative and there is no

salvage value because there were no capital expenses
incurred.

BOOKMAN-EDMONSTON
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DETERMINING COST-EFFECTIVENESS

Column | Present Worth Factor

The present worth factors are based on a 6 percent discount
interest rate.

Column J through L: Present Worth of Costs
These columns are obtained by multiplying the cost

columns, C, D and F, by the Present Worth Factor in Column
I

Column M and N: Present Worth of Benefits
There are no benefits in this example, but the columns are - L
shown fo illustrate where they would fall if there were any

N

e

%@W@W

benefits identified.

Column O:  Net Present Worth of Costs minus Benefits

This is the sum of Columns J, K and L, minus the sum of fg%ﬁ

Columns M and N. It represents the value of each year's § AN

projected costs in year zero. N U N
Column P:  Present Worth of Water Sales

See the description under the Small Project Example. &
Present Worth Analysis of Alternative B - Recycling: s ‘%’%
Table 3-3 was developed in the following manner: A A
Column A:  Year of Project

Since this is a much larger project, there are capital costs gy

incurred for several years prior to the commencement of its & N

operation. By convention, year zero is the year prior to -
operation, so the years prior to year zero are given negative - |
numbers.

Column B: AFY soid

This is the anticipated rate at which recycled water will be @E??f%
sold. It is the same schedule used in the "No Project” g
alternative. g

Column C:  Design and Construction Cost
These include all capital costs of the project and the
estimated year in which they will be spent. Costs include the
tertiary treatment facilities, nitrification facilities, storage

facilities, distribution pipelines and retrofitting the plumbing of
users.

BOOKMAN-EDMONSTON
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DETERMINING COST-EFFECTIVENESS
L ]

Column D:

Column E:

Column F:

Column G:

Column H:

Column I:

Fixed O&M costs

Fixed O&M costs are those operational and maintenance
costs which occur regardless of the amount of recycled
water sold. In this example, they were set at $780,000 for
the 5,000 AFY facility and increased to $1,200,000 per year
when the system is expanded to 7,500 AFY. It includes all
labor, monitoring, repairs, minor replacement costs and any
other items not used in proportion to flow.

Variable O&M Costs
The variable costs tend to be comprised of Power and
Chemicals which are generally used in proportion to flow.

Miscellaneous Benefits
The only identified benefit that is not related to reductions in

importation of potable water are related to the perceived
improvement to the ocean environment of reducing the
wastewater discharge, estimated here at $5/AF.

Potable Water Savings

In this type of economic comparison of two alternatives, the
No Project alternative accounts for the saving in imported
water costs. To include it here would be double accounting.
However, the column was left in for comparison with the
other method of conducting an economic analysis as shown
in the small project example.

Salvage Value

The salvage value is based on straight-line depreciation of
capital costs with the expected life of treatment facilities
estimated at 25 years and the distribution system at 50
years. The salvage value represents the remaining life of
the distribution system and part of the treatment facilities
built in year 10.

Present Worth Factor
The present worth factors are based on a 6 percent discount
interest rate. See Section 3.4 for more detailed explanation.

Column J through N: Present Worth Costs and Benefits

As in the previous tables, these columns convert the values
in Columns C through H into their equivalent present worth
by multiplying them by the factors in Column |.
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DETERMINING COST-EFFECTIVENESS

Column O:  Net Present Worth of Costs minus Benefits
This is the sum of Columns J and K minus the sum of
Columns L, M and N. [t represents the value of each years
projected costs in year zero.

Column P:  Present Worth of Water Sales
See the description under the Small Project Example.

cmsne

. %
COMPARISON OF PROJECT ALTERNATIVES % |
= =
Unit Costs: ) 1 ﬁ

On the bottom line of both Tables 3-2 and 3-3, unit costs for the water

over the life of the project are presented in two different formats. As o
explained in the discussion of Unit Costs under the Small Project Present
Worth Analysis, the first method (favored by CUWA) divides the total
Present Worth by the actual amount of water to be used over 25 years
and the second method (favored by the SWRCB) divides the Total
Present Worth by the Present Worth of the water quantity is contained in

Column P. However, in this comparison the unit costs relate to the éﬁa

estimated cost of the water and not the net difference in costs, as 5@
calculated for the Small Project. v

ﬁ%%
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DETERMINING COST-EFFECTIVENESS
A

By using separate spreadsheets for each alternative, the projects are
compared by looking at the unit cost of the No Project alternative
($386/AF by the CUWA method and $838/AF by the SWRCB method) and
comparing them with the unit costs for the Recycling Project alternative -
($332/AF by the CUWA method and $720/AF by the SWRCB method).
For this example, the Recycling project is lower in cost ($54/AF less by the

CUWA method and $118 less by the SWRCB method) and therefore
requires no further justification on the basis of intangible values.

@m&uﬂmﬂw i

\

;

If the results had been in the other direction (the no project alternative
having lower unit costs), the sponsoring agency would have to consider
whether there are other benefits that cught to be included explicitly in the
table or whether there are other, intangible arguments that would make
the project worth the additional cost. Issues worth further consideration
include the possibility that the existing supply may be interrupted by water é%
rights or environmental issues, the perceived greater reliability/availability F %
of recycled water, community pride, or some other intangible factor. These gjji i%
intangible factors could cause the sponsoring agency to proceed with the o
project in spite of the projected costs or seek ways to quantify other
intangible benefits or modify the size or characteristics of the project in
order to make it economically attractive.

R
f&l%

=Nem Slw

KEY REFERENCES AND AGENCY CONTACTS

1) California Urban Water Agencies, “Guidelines to Conduct Cost-Effective Best e
Management Practices for Urban Water Conservation,” 1996 J

]

2) United States Environmental Protection Agency, “Cost-Effectiveness Analysis
Guidelines,” 40 CFR Part 35, Support E, Appendix A. i

3) State Water Resources Control Board, Division of Clean Water Programs,
“Financial Assistance Application and Water Recycling Funding Guidelines,”
(contact Lynn E. Johnson; 916/227-4580)

4) United States Bureau of Reclamation, “Preparing Reviewing and Processing
Proposed Water Reclamation and Reuse Projects Under Title XVI of P.L. 102-
575 (contact Rick Martin: 202/208-3965 or 909/695-5310)
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DEVELOPING A
FINANCING PLAN

Having established the cost-effectiveness of a proposed recycled water ,
project, a key component of a feasibility report is the development of the @
financing plan (i.e., the determination of who pays what portion of the total
costs and how they pay). For example, a project may be cost-effective but = ___#
may not be financially feasible without significant outside funding
contributions.  Thus, financial feasibility is typically a critical issue to

Boards of Directors and other policy makers in determining whether to B

implement a project. % 4
AN

The implementation of a recycled water project involves a substantial up- === &

front capital investment for planning studies, environmental impact reports,
engineering design and construction before there is any product to sell.
Most projects will involve the issuance of revenue bonds or other long-
term debt instruments such as certificates of participation (COPs) to
spread the up-front capital costs over a 20 to 30 year period. In order to .

. sell revenue bonds (or COPs) at reasonable interest rates, the project
sponsor must show that there will be sufficient revenue over the life of the
project to repay the bonds with interest, as well as cover the annual
operating, maintenance, and administration costs of the project.

Another financial issue with a water recycling project is the lag time in
connecting customers during the initial few years and insufficient recycled
water sales revenue to cover project expenditures. A financing plan
identifies the bonding or capital sources available and forecasts potential !
revenues from water and recycled water sales, taxes, and other revenues
that in combination will cover the project annual operating costs and debt
payments.

This financing section will provide general guidance on how to prepare a
cash flow analysis and a financial plan for a project. In addition,
opportunities to minimize cash outlays and increase revenues are
discussed.

In determining financial feasibility, much of the cost information required
. has been developed in conducting the cost-effectiveness analysis

BOOKMAN-EDMONSTON
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ﬁ

discussed in Section 3. What differs is the inclusion of revenue sources in
a financial cash flow analysis. In a financial cash flow analysis, the
components of a project's cost and revenues are estimated in a financial
spreadsheet. In essence, a multi-year budget is prepared of all costs
expended each year and revenues received in each year to determine if
revenues are sufficient to cover the costs in any year and over time and
whether revenues are sufficient to cover expected expenditures.

The following are some of the typical categories of water recycling project
expenses and revenues that should be included in building a project cash
flow:

Costs

Capital Debt Service or one-time capital expenses
m  Potential Land Acquisition

Tertiary Treatment Facility

Collection System

Distribution System

Permitting/Environmental Process

Operatiohs and Maintenance

Tertiary Treatment
m  Electrical Power
m  Chemicals
®»  Replacement Parts
m  Labor

Distribution and Collection

Replacement Parts

Labor

Pumping

Electrical Power

Personnel and Administration

Down Time

Depreciation and Future Replacement Costs

Revenues

m  RW Water Rates and Charges
m  Potable Water Revenues

BOOKMAN-EDMONSTON Page 4-2
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Financial Incentives from Other Agencies (i.e., MWD LPP payments)
State Low Interest Loans and USBR Grants

Capacity Charges

Connection Fees

Tax Revenue

Other

i

Cash Flow Analysis

Typical financial spreadsheet analyses are presented on Tables 4-1 and
4-2. In these analyses, there is no conversion of costs to a Present =
Worth. The purpose is to predict the cash demands or net income that the
project will produce in each year of its 25 year life. In effect, this is a multi-

Ry

i?

year budget of future expenditures and revenues. All of the costs are E%W{
identified, estimated and totaled. The Net Annual Balance is the Total %ﬁ
Revenue minus Total Annual Expenses. In the final column, the Net © =,

i

Cumulative Balance identifies the cash flow position of the projects.
(NOTE: the Cumulative Net Balance includes an unstated expense or
income change based on 5 percent of the previous year's Net Cumulative

. Balance, which assumes the deficit must be funded from some other
source).

The Small Project Financial Analysis (500 AF/Y)

Table 4-1 is a simplified cash flow for a retail purveyor for the 500 AF/Y
project analyzed in Section 3. The estimated capital cost for this project is
approximately $3 million with a total annual O&M cost of approximately
$100,000 or $250 per acre-foot for treatment and distribution. In the
example, the capital cost is debt financed through low interest SWRCB
loans at 3 percent interest over 20 years. The revenue is the retail rate
charged to the recycled water customers and a financial rebate from the ¥
wholesale water agency. In this example, it can be seen that the project is
operating on a positive net annual cash flow basis by the third year and
has recovered its cumulative costs (net cumulative balance) by year five of
project operation. After three years, the project is projected to have a
positive cash flow, but the Net Cumulative Balance does not reach the
black until the 3 or 5 year. The problem faced by most agencies is how
to finance the early years of negative cash flow, even though the net
balance will accumulate to a positive cash flow at the end of 25 years.
. Some form of debt must usually be incurred.

BOOKMAN-EDMONSTON
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Table 4-1
Financial Cash Flow Analysis
500 AFY Small Project

FY Sales’ Annual Project Costs Annual Project Revenue Annual Net | Cumul. Net Ji
Ends AFY O&M Debt? | Total Costs| R/W Sales | Rebate® Total Balance Balance
Service Revenue Revenue

2000 | 250 | $109,582] $201,647| $311,229] $135875] $62,500] $198,375] -$112,854| -5112,854 )
2001 | 375 | $113,966] $201,647| $315,613| $214,003] $93,750]  $307,753| _ -57,860] -5120,714 |
2002 | 500 | $118,524] $201,647| $320,171) $285,338] $125,000] $410,338| _ $90,167]  -$30,547}
2003 | 500 | $123,265] $201,647| $324,912| $285,338 $125,000] $410,338] _ $85426] 954,678}
2004 | 500 | $128,196] $201,647| $329,843| $285,338] $125,000] $410,338] _ $80,495] _ $135,373}.
2005 | 500 | $133,324] $201,647| $334,971] $285,338| $125,000| $410,338| _ $75,367| _ $210,739 )
2006 | 500 | $138,657] $201,647| $340,304] $285338| $125,000] $410,338] _ $70,034| _ $280,773 1
2007 | 500 | $144203| $201,647| $345,850| $285,338] $125,000|  $410,338| _ $64,488] _ $345,260§1
2008 | 500 | $149,971| $201,647| $351,618] $285,338] $125,000] $410,338] _ $58,720]  $403,080F
2009 | 500 | $155,970] $201,647| $35/,617| $285338| $125,000]  5410,338| _ $52,721| _ $456,700 |
2010 | 500 | $162,209] $201,647] $363,856]  $285,338| $125,000]  $410,338| _ $46,482| $503,182}
2011 | 500 | $168,607] $201,647| $370,344]  $285338| $125000] $410,338]  $39,094| $543.175]]
2012 | 500 | $175445| $201,647| $377,002|  $285338] $125,000] $410,338] _ $33,246] _ $576,421[}
2013 | 500 | $182463| $201,647| $384,110] $285,338] $125,000| $410,338| _ $26,228| _ $602,648],
2014 | 500 | $189,761| $201,647| $391,408| $285,338] $125000 _ $410,338| _ $18,930] _ $621,578]"
2015 | 500 | $197,352] $201,647| $398,099]  $285,338] $125000] $410,338] _ $11,339] $632,916 |}
2016 | 500 | $205246| $201,647| $406,893] $265,338| $125,000 $410,338 $3,445| _ $636,361}
2017 | 500 | $213455] $201,647| $415,102]  $285,338] $125,000]  $410,338] __ -34,765|  $631,5696 4
2018 | 500 | $221,004| $201,647] $423,641| $285338| $125,000] $410,338] -$13,304] $618,293 ]}
2019 | 500 | $230,873] $201,647| $432,520] $285,338| $125,000]  $410,338]  -$22,183] _ 5596,110],
2020 | 500 | $240.108] $201.647| $441755] §285338| $125000] $410,338 -531,418] 564,603
2021 | 500 | $249,713 $0|  $249,713|  $285,338] $125,000]  $410,338] _ $160,625] $725317 )
Totals: | 10,625 | $3.752.074] 54,234,567 $7,087,561] $6,056,628 | 52,656,250] $8,712,878| $725,317| 5725317}

" Market demand 50 percent in year 2000, 75 percent in 2001, and 100 percent thereafter. L
* Assumes low interest low @ 3 percent.
¥ Assumes $250/AF Regional Agency Rebate

The Medium-Sized Project Financial Analysis (5,000 AF/Y)

The medium-sized recycled water project is a distribution system only
project and the financial spreadsheet is shown on Table 4-2. The
financing scenarios were based upon a utility’s three-tier rate structure.
The recycled water rates within the utility are identical to the adopted
three-tier potable rates minus 20 percent. Recycled water use within the
utility was proportioned based on market survey data from customer
interviews.

m First Tier 7 percent
m  Second Tier 41 percent
m  Third Tier 52 percent

BOOKMAN-EDMONSTON
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Table 4-2
Financial Cash Flow Analysis
5,000 AFY Medium Sized Project
FY Sales' Annual Project Costs Annual Project Revenue Annual Net | Cumul. Net
Ends AFY O&M Debt ? Total Costs | R/W Sales® Rebate® Total Balance Balance
Service Revenue Revenue )
2000 0 $0 30 $0 $0 50 $0 $0 [y ¢
2001 1,000 $150,000] $2,033,980| $2,183,980 $494,100 $150,000 $644,100] -$1,539,880t -$1,539,880
2002 2,000 $300,000] $2,033,980| $2,333,980] $1,022,580 $300,000 51,322,580 -$1,011,400] -9
2003 3,000 $450,000| $2,033,980{ $2,483,980] $1,588,950 $450,000 52,038,950 -3445,030] -9
2004 4,000 $600,000| $2,033,980| $2,633,980| $2,192,040 $600,000 52,792,040 $158,060| -3
2005 5,000 $750,000] $2,033,980| $2,783,980] $2,836,800 $750,000f $3,586,800 $802,820] -9
2006 5,000 $750,000; $2,033,980| $2,783,980] $2,922,116 b750,000 33,672,116 $888,136] -9
2007 5,000 $750,000f $2,033,980| $2,783,980] $3,012,386 5750,000f $3,762,386 $978,406
2008 5,000 $750,000] $2,033,980f $2,783,980] $3,102,655 $750,000 33,852,655| $1,068,675
2009 5,000 $750,000f $2,033,980] $2,783,980] $3,192,925 $750,000 3,942925| $1,158,945|
2010 7,500 $1,125,000f $2,033,980] $3,158,980] $4,924,791| $1,125,000] $6,048,791 $2,890,811 $4,949,543
2011 7,500 51,125,000} $2,033,980| $3,158,980{ $5,060,195| $1,125,000 6,185,195| $3,026,215] $7,975,758}
2012 7,500 51,125,000 $2,033,980| $3,158,980| $5,195,598| $1,125,000] $6,320,599! $3,161,619] $11,137,377|
2013 7,500 51,125,000 $2,033,980] $3,158,980| $5,331,004| $1,125,000 $6,456,004| $3,297,0241 $14,434 401
2014 7,500 $1,125,000] $2,033,980] $3,158,980] $5,466,408] $1,125,000 56,591,408] $3,432,428] $17,666,820H
2015 7,500 $1,125,000| $2,033,980| $3,158,980] $5,601,812 1,125,000 56,726,812 $3,567,832| $21,434,661H
2016 7,500 $1,125,000] $2,033,980| $3,158,980] $5,737,216| $1,125,000 $6,862,2161 $3,703,236| $25,137,807H
2017 7,500 $1,125,000f $2,033,980| $3,158,980| $5,872,620{ $1,125,000 6,997,620] $3,838,640| $28,976,538
2018 7,500 51,125,000{ $2,033,980| $3,158,980| $6,008,025{ $1,125,000 7,133,025] $3,974,045] $32,850,582
2019 7,500 $1,125,000f $2,033,980] $3,158,980| $6,143,429] $1,125,000 b7,268,429| $4,109,449] $37,060,031
2020 7,500 $1,125,000f $2,033,980| $3,158,980| $6,278,833] $1,125,000| $7,403,833| $4,244,853] $41,304,884F
2021 7,500 $1,125,000 $0 1,125,000 $6,414,237| $1,125,000] $7,539,237| $6,414,237] $47,719,121§
Totals: | 125,000 | $18,750,000| $40,679,600] $59,429,600( $88,398,721] $18,750,000] $107,148,721| $47,719,121| $47,719,121

Assumed market demand
Debt service assumes $26 Million revenue bond and 25 percent USBR construction funds (Title XVI).
R/W rates 25 percent below tiered potable rates.
" Assumes $150/AF Regional Agency Rebate

BOOKMAN-EDMONSTON
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CONTINUATION OF TABLE 4-2
Medium Sized Project Reccycled Water Assumptions
Federal Grant Funds Combined With Long Term Debt

FY-2000 FY-2001 FY-2002 FY-2003 FY-2004 FY-2005 FY-2006 FY-2007 FY-2008 FY-2009 FY-2010
Cost/Sales Price of Water ($/af)

Potable Water
1st Block 123 130 136 144 151 158 165 172 179 186 193 ‘
2nd Block 661 684 707 731 756 782 805 829 853 877 901
3rd Block 737 762 788 815 842 871 896 923 950 977 1003 5

Recycled Water
1st Block 111 117 122 130 136 142 148 185 161 167 174
2nd Block 595 616 636 658 680 704 724 746 768 789 811K
3rd Block 663 686 708 734 758 784 807 831 855 879 903 3

MWD LRP Rebate 150 150 150 150 150 150 150 150 150 150 150 ?
Power 30 30 30 30 30 30 30 30 30 30 of
Sales Volume (afy)

Volume (afy) 0 1,000 2,000 3,000 4,000 5,000 5,000 5,000 5,000 5,000 7,500
1st Block 0 300 600 900 1,200 1,500 1,500 1,500 1,500 1,500 2,250
2nd Block [¢] 300 600 00 1,200 1,500 1,500 1,500 1,500 1,500 2,250
3rd Block o 400 800 1,200 1,600 2,000 2,000 2,000 2,000 2,000 3,000

Water Revenues (5}
Recycled Water $0 $494,100 $1,022,580 $1,588,950 $2,192,040 $2,836,800 $2,922,116 $3,012,386 $3,102,655 $3,192,925 $4,924,791
MWD LRP Rebate - $0 $150,000 $300,000 $450,000 $600,000 $750,000 $750,000 $750,000 $750,000 $750,000 $1,125,000

——

- — —— ——— — — —m— =
FY-2011 FY-2012 FY-2013 FY-2014 FY-2015 FY-2016 FY-201 FY-2018 FY-2018  FY-2020 FY-2021
CostiSales Price of Water ($/af)

Potable Water i
1st Black 200 207 214 221 228 235 242 249 256 263 270H]
2nd Black 925 950 974 998 1022 1046 1070 1094 1118 1143 1167F
3rd Block 1030 1057 1084 1110 1137 1164 1191 1217 1244 1271 1208 §4

Recycled Water
1st Block 180 186 193 199 205 212 218 224 231 237
2nd Block 833 855 876 898 920 o4 963 985 1007 1028
3rd Block Q27 951 975 999 1023 1048 1072 1096 1120 1144

MWD LRP Rebate 180 150 150 150 150 150 150 150 150 150
Power 30 30 30 30 30 30 30 30 30 30
Sales Volume {afy} } ©
Volume (afy) 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500
1st Block 2,250 2,250 2,250 2,250 2,260 2,250 2,250 2,250 2,250 2,250
2nd Block 2,250 2,250 2,250 2.250 2,250 2,250 2,250 2,250 2,250 2,250
3rd Black 3,000 3,000 3,000 3,000 3,000 3.000 3,000 3,000 3,000 3,000
Water Revenues ($)

Recycled Water ~ $5,060,195 $5,195,509 $5,331,004 $5,466,408 $5,601,812 $5,737,216 $5,872,620 $6,008,025 $6,143,429 $6,278,833 $6,414,23
MWD LRP Rebate $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,000 $1,125,00!

Findings

1) Net Revenues to the medium-sized project increase with the conversion to recycled water. This is
because the majority of the irrigation use is in the upper third tier of the rate structure.

2) The utility experiences a greater positive cash flow sooner with the recycled water project.

3) Allcustomers will save the reduction in imported water purchase costs (purchased water adjustment
charge). Conversion to recycled water avoids future rate increases resulting from increased
imported water purchase.

Table 4-2 provides an example of a financial cash flow analysis for the
medium sized recycling project (5,000 AF/Y). Service to users with
varying recycled water demands were identified over a more widespread
area. This requires the construction of more than one backbone pipeline

BOOKMAN-EDMONSTON Page 4-6
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with the addition of several lateral connections. This project is assumed to
be debt financed at market interest rates over a 30 year period and Title
XVI water recycling grants funding (25 percent of construction cost.

The regional agency rebate in this example was assumed to be $150/AF.
Additional financial scenarios could be developed using other rate and
capital funding options. For example, the recycled water rate discount of ..
20 percent may need to be significantly higher to encourage existing g;j_ -
customers to retrofit their existing on-site plumbing to use recycled water. § y |
In the Section on “Customer Acceptance (4.5.1),” the data on recycled @wﬁ
rates show they have been discounted as low as 48 percent (City of Long

Beach).

Wl

Comparing Financing Alternatives

Alternative debt service and funding options should be compared and
used in the analyses with Federal Grants Funds, SWRCB low interest
loans, and other rate and debt financing options to optimize the cash flow
of the project. Multiple analyses are generally required to compare
financing options and the associated cash flow impacts.

In Section 2, it was discussed that others beyond the retail ™™
producer/purveyor experienced benefits from recycling projects. In
recognition of those benefits, funding participation from other sources is
available to the producer/purveyor of recycled water. This payment for
benefits received takes the form of low interest loans and grants for design
and construction. In some areas of California, financial operating
incentives are available to qualified projects to defray costs (MWD,
SCVWD, and SDCWA). These programs are provided by regional

suppliers who experience reliability benefits from a local recycling project. ¥~
When analyzing the financial feasibility of a project, access to these
programs should be determined and the financial analysis should be done
with and without these sources.

Recycled projects generally require significant capital expenditures.
Amortizing the capital costs of a project or a portion of it is critical to the

"BOOKMAN-EDMONSTON
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financial feasibility of the project. Typical debt financing options are
described below:

=  Municipal Tax-Exempt Bonds — Allow the total capital construction activities for the
recycling project to be financed from the sale of long-term (20 — 30 years) revenue bonds or
from certificates of participation.

®  Federal Grants (USBR Title XVI program) - Provide up to 25 percent of the
construction costs for qualifying projects ($20 milion limit). -

m State of California low interest loans or grant funds per SWRCB water
recycling funding guidelines and Proposition 204.

Public agencies can also obtain funds from private sources, such as:
m  Capital Contribution - some districts have entered into special agreements with

developers or industrial users, requiring the contribution of either assets (e.g., pipelines) or
money to offset the costs of a particular project connection fees.

4.1.1 Municipal Tax-Exempt Bonds

A major source of capital financing for a municipality is to assume debt,

that is, to borrow money by selling tax-exempt bonds. Depending upon

the enabling legislation, voter approval may or may not be required.

Among the types of bonds commonly used for financing public works .
projects are:

= General Obligation Bonds - Repaid through collected general property taxes or
service charge revenues; generally requires a referendum vote.

m  Special Assessment Bonds - Repaid from the receipts of special benefit
assessments to properties (and in most cases, backed by property liens if not paid by property
owners).

»  Revenue Bonds - Repaid through user fees and service charges derived from operating
reuse facilities (useful in regional or sub-regional projects because revenues can be collected
from outside the geographical limits of the borrower).

m  Certificates of Participation - generally the same as revenue bonds.
m  Short-Term Notes - Usually paid through general obligation or revenue bonds (tax
exempt commercial paper and revenue anticipation notes).

A municipal finance director and/or bond advisor can describe the
requirements to justify the technical and economic feasibility of the reuse
project. The municipality must substantiate projections of the required
capital outlay, the anticipated operation, maintenance and replacement
(OM&R) costs, the cash flow from revenue-generating activities (i.e., the
user charge system, etc.) and the extent to which anticipated capital

BOOKMAN-EDMONSTON
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e -~ -~ -

amortization and operations, maintenance, and replacement costs are
covered by potential revenues.

4.1.2 Sfate of California Financial Assistance

The State Water Resources Control Board (SWRCB) has three programs

to provide financial assistance to local agencies for water recycling
projects. Grant funding is limited to feasibility planning studies under the "%
Water Recycling Facilities Planning Grant Program (FPGP). However,
low interest loans are also available for planning under the State -
Revolving Fund (SRF). Low interest loans are more commonly utilized to
fund the design and construction of water recycling projects under the

Water Recycling Loan Program (WRLP) or SRF.

DWR also has low interest loans that could be utilized by a project
sponsor to finance a portion of the capital costs. The water conservation
and groundwater program is just one example.

A summary of Proposition 204, funding for SWRCB, and DWR programs
are presented in Table 4-3 and is followed by a description of each
program. The application processes for the SWRCB and DWR funding
programs are illustrated in Figures 4-1 and 4-2, respectively. -
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TABLE 4-3 .

PROPOSITION 204 FUNDING SUMMARY
Program Amount Responsible Agency

Delta Improvements

Central Valley Project Improvement 03m  Controller

Program
Bay-Delta Agreement Program 80m  Resource Agency
Delta Levee Rehabilitation Program 25m DWR
South Delta Barriers Program 10m DWR
Delta Recreation Program 2m  Dept. of Parks & Recreation
CALFED Bay-Delta Programs 3m DWR
Subtotal $193m

Clean Water and Water Recycling
Clean Water Loans and Grants

Clean Water Loans 80m  SWRCB
Small Community Grants 30m SWRCB
Water Recycling 60m SWRCB
Drainage Management 30m SWRCB
Delta Tributary Water Shed Program 15m  SWRCB
Seawater Intrusion Control 10m  SWRCB
Lake Tahoe Water Quality 10m California Tahoe
Conservancy
Subtotal $235m
Water Supply Reliability
Feasibility Projects 10m DWR
Water Conservation/Groundwater
Recharge 30m  DWR
Local Projects 25m DWR
Sacramento Valley Water Management
and Habitat Protection Measures 2om  DWR
. Legislative
River Parkway Program 27m Approval/Appropriation
Subtotal $117m
CALFED Bay-Delta Ecosystem
Restoration Program $390m Resqurce Agency
Fiood Control Subventions =~~~ .~ '$60m DWR

TOTAL $995m

"BOOKMAN-EDMONSTON
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STATE WATER RESOURCES CONTROL BOARD
State Revolving Fund
Maximum $20 Million

APPLICATION
Project Planning
|mm—m————m - > CEQA Compliance
e —— > Pre-Design Engineering
Financial Analysis

REVIEW PROCESS ;
_______ -| VALUE ENGINEERING

1_ REVIEWPROCESS_ _ SWRCB CONCEPT
REVIEW APPROVAL

v

Plans and Specifications E

Fo—-———————- > Construction Financing Plan |
Revenue Program

User Agreements

- |
FINAL ENGINEERING DESIGN % %

LOAN
A AUTHORIZATION
. Approval to advertise
for Construction Bids

ADVERTISE AND RECEIVE
CONSTRUCTION BIDS

Figure 4-1

EXECUTE
LOAN
CONTRACT
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DEPARTMENT OF WATER RESOURCES
Water Conservation Bond Law of 1988
Maximum $5 Million Lean

A-

B-

APPLICATION - PART 1
Organizational, Financial and
Legal information

Project Description

REVIEW PROCESS

LETTER
PROVISIONAL
ELIGIBILITY

C-
----------- > D-
E-
E-

APPLICATION - PART 2

Water Savings

Economic Justification

Engineering & Hydrologic Feasibility
Environmental Documentation

REVIEW PROCESS

Figure 4-2

LOAN
COMMITMENT

TECHNICAL
CERTIFICATION
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. CLEAN WATER AND WATER RECYCLING PROGRAM

The Clean Water and Water Recycling Program of Proposition 204 is
allocated a total of $235 million for implementation of the following articles:

» Clean Water Loans and Grants ($110 million) - The funds allocated to
this article are appropriated to the State Water Resources Control Board
(SWRCB) as follows:

E

»  $80 million to the State Revolving Fund Loan Subaccount to provide loans pursuant to the -

Clean Water Act, to aid in the construction or implementation of eligible projects, or for &

investigations (contracted or otherwise) necessary or desired by the SWRCB to carry out

this plan, including the preparation of comprehensive statewide or regional studies on
collection, treatment, and disposal of waste under a comprehensive cooperative plan.

The loans are for 20 years at half the State of California general obligation bonds interest
rate at time of issuance (about 3 to 3.5 percent) ==

i

%ﬁ 7

I

il

%}J,«w‘ﬂm&

e $30 million to the Small Communities Grant Subaccount for grants by the SWRCB to &
small communities for construction of eligible freatment works. The total amount of a grant
made to any single project may not exceed $3.5 million.

Eligible projects refer to projects which are a) necessary to prevent water
pollution or to reclaim water, b) eligible for funds from the State Revolving

. Fund Loan Account or federal assistance, c¢) certified by the SWRCB as £
entitted to priority over other eligible projects, and d) comply with g’qﬂ%‘*‘
applicable water quality standards policies and plans. =

> Water Recycling ($60 million) - On-going SWRCB loans and grants
program to public agencies for design and construction of recycling project
and for construction, operation and maintenance of eligible recycling projects.
The funds allocated to this article are appropriated to the SWRCB for the
following purposes:

&z@a

* Loans to public agencies to construct, operate, and maintain eligible recycling projects.
 Loans to aid in the design and construction of eligible recycling projects.

e Grants to public agencies for facility planning studies for water reclamation projects. The s
amounts of these grants are not to exceed $75,000 per study.

» To undertake, by contract or otherwise, plans, surveys, research, development, and
studies necessary or desirable by the SWRCB to carry out the purposes of this article. &
The SWRCB may also undertake, by contract or otherwise, the preparation of
comprehensive statewide or area wide studies and reports on water recycling and the
collection, treatment, disposal, and distribution of wastewater under a comprehensive
cooperative plan. The total costs of such studies together with cost incurred with the
administration of this article are not to exceed $1.8 million.

The term “eligible recycling projects” refers to water reclamation projects
. which meet applicable reclamation criteria and water reclamation
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requirements and that comply with applicable water quality standards,
policies, and plans.

The SWRCB staff contact is Lynn Johnson (916/227-4580). Note SWRCB
low interest loans (about 3 to 3.5 percent) have been very bureaucratic
and require substantial effort to secure approval.

» Water Conservation and Groundwater Recharge ($30 million) -- On-going
DWR loans to local public agencies for land acquisition and construction of
water conservation programs. Maximum loan amount of $5 million. DWR
loans under this program can be utilized for land acquisition and construction.
The funds allocated to this article are appropriate to the DWR for the
following two activities:

o $25 million- for loans to local agencies to aid in the acquisition and construction of
voluntary, cost-effective capital outlay water conservation programs and groundwater
recharge facilities.

“Capital outlay water conservation programs” are those feasible capital outlay measures
which improve the efficiency of water use. No project shall receive more than $5 million in
loan proceeds from the DWR. Programs/projects to improve the efficiency of water use
include:

a) lining or piping of ditches, or canals,

b) improvements to water distribution system controls to conserve water which has already
been captured,

) tfailwater pumpback recovery systems,
d) major improvements to distribution system to reduce leakage,

e) capital changes in on-farm irigation system which improve irrigation efficiency such as
sprinkler or subsurface drip,

f) capital outlay features of urban water conservation programs identified in the
“Memorandum of Understanding Regarding Urban Water Conservation in California,” and

g) conveyance facilities in a county of the third class (less than a population of 250,000),
including appurtenances, necessary to implement a long-term conservation program to
transfer conserved water from areas not directly receiving water from the bay-delta to those
areas that receive water from the Bay-Delta and whose demands on the Bay-Delta would
be reduced as a result of the transfer.

“Groundwater recharge facilities” are lands and facilities for artificial groundwater recharge
through methods which include, but are not limited to, percolation using basins, pits, ditches
and furrows, modified stream bed, flooding, well injection, and in-lieu recharge. “Groundwater
recharge facilities” also means capital outlay expenditures to expand, renovate, or restructure
land and facilities already in use for the purpose of groundwater recharge and to acquire
additional land for retention and detention basins.

e 5 million for a grant fo a local agency for the development of supplemental water
sources, distribution systems, and recharge facilities in a watershed that is in a state of
overdraft and whose ability to locally finance the facilities has been adversely affected by
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the Base Closure and Realignment Act of 1990 (This was written in for Mojave Water
Agency related to George AFB). DWR staff contact is Dan Ortis (916/327-1657).

> Feasibility Projects ($10 million) -- DWR administers this new program.
The funds allocated to this article are appropriated to the DWR for feasibility
and environmental investigations for any of the following projects:

o Off-stream storage upstream of the Delta that will provide storage and flood control
benefits in an environmentally sensitive and cost-effective manner.

» Regional water recycling that may include partnerships or other cooperative efforts
undertaken by water agencies, wastewater discharges, or other public agencies to collect
and reuse treated municipal wastewater for agricultural, industrial, turf irrigation or
environmental purposes.

»  Water transfer facilities in a county of the third class that would increase the capacity for
delivering Colorado River Water for use in the southern California coastal plain and
reduce the demands on the bay-delta.

e Desalination.

It appears that DWR has allocated $4 million for the Sites off-stream =5+

Reservoir in the Sacramento Valley and potentially some funds for San
Diego County Water Authority for its proposed emergency storage project.
DWR staff contact: Bill Bennett (916/529-7342) Redding Office.

> Seawater Intrusion Control ($10 million) - The funds allocated to this
article are appropriated to the SWRCB for loans to local agencies to carry out _
eligible seawater intrusion control projects. Eligible seawater intrusion control
projects are those threatened by seawater intrusion in an area where
restrictions on groundwater pumping, a physical solution, or both, are
necessary to prevent the destruction of groundwater quality.

4.1.3 Bureau of Reclamation Title XVI Water Recycling Program

In October 1992, Congress approved passage of the landmark
Miller/Bradley water bill (Public Law 102-575). Title XVI of P.L. 102-575

provided the authority for the USBR to participate up to 25 percent of the -

construction costs of four water recycling programs in California:

Los Angeles Area Water Reclamation and Reuse Project (including WBMWD)
San Diego Area Reuse Program

San Jose Area Reuse Program

San Gabriel Basin Reuse Program Demonstration Project

In addition, two comprehensive regional reuse studies were also
authorized: Southern California (Imperial, Los Angeles, San Bernardino,
Riverside, San Diego, and Ventura counties — six year study); and San
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Francisco Bay area 4-year study. Both studies provide for a 50/50 federal
cost-sharing arrangement.

The enactment of the Reclamation Recycling and Water Conservation Act
of 1996, which amended Title XVI of P.L. 102-575, authorized another 16
recycling projects and two desalination projects (see Table 4-4). The key
provisions of the 1996 law are:

m  Maintain a maximum Federal contribution of 25 percent of the total construction cost
(O&M expenditures are not eligible):

m  Establish a $20 million cap for federal cost-sharing contributions to each project; and

m  Require completion of an appraisal investigation and a feasibility study prior to federal
grant appropriations.

= T

TABLE 4-4
ADDITIONAL AUTHORITY FOR WATER RECLAMATION AND REUSE

President Clinton signed into law the Reclamation Recycling and Water Conservation Act of 1996 on
4 October 9, 1996. Public Law 104-266 authorizes the Bureau of Reclamation to participate in the

4 design, planning, and construction of 16 new water reclamation and reuse projects. The 16 projects

A are listed below:

California

= North San Diego County Area Water Recycling Project

= Calleguas Municipal Water Recycling Project
= Wastonville Area Water Recycling Project l
I = City of Pasadena
» Phase 1 of the Orange County Regional Water Reclamation Project

4 = Hi-Desert Water District in Yucca Valley

4 = Mission Basin brackish Groundwater Desalting Demonstration Project

= Treatment of Effluent from the Sanitation Districts of Los Angeles County through the City of
i Long Beach

= San Joaquin Area Water Recycling and Reuse Project
| Utah

»  Central Valley Water Recycling Project

| = St George Area Water Recycling Project

1 = Tooele Wastewater Treatment and Reuse Project

4 = City of West Jordan Water Reuse Project

| Nevada

= Southern Nevada Water Recycling Project
1 New Mexico

j". *  Albuguerque Metropolitan Area Water Reclamation and Reuse Study
4 Texas

The application process for Title XVI grants is illustrated in Figure 4-3. .
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. US BUREAU OF RECLAMATION
Title XVI Water Recycling Grants
P.L. 102-575

APPLICATION TO USBR
CoTTTTTT T q Feasibility Report
: NEPA Environmental Documentation
b e e > Financial Analysis
Maximum Grant $20 Million

1
1
1
1
1
]
! REviEwPRocess | CONGRESSIONAL AUTHORIZATION

i
I

i

1

1

1

1

] o m e ol and USBR Budget-Line Item
: Appropriations Required
I

I

1

|

1

v

REVIEW PROCESS USBR GRANT AGREEMENT
e - (25 % of Actual Design and
Construction Expenditures)

v

. ADVERTISE AND RECEIVE
CONSTRUCTION BIDS

Figure 4-3

USBR Reimburses on a Quarterly
Basis up to 25 percent of expenditures,
subject to availability of funds
appropriated by Congress

Public Law 104-266 Amended Title XVI (Reclamation,
Recycling, and Water Conservation Act of 1996) Signed
into Law by President Cliriton on October 9, 1996.
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4.1.4 Other Potential Federal Funding

In addition to the USBR Title XVI Water Recycling Program mentioned
above, detailed below are additional potential federal funding sources for
water recycling projects.

Army Corps - In 1992, Congress passed the Water Resources Development Act,
authorizing new water projects for the US. Army Corps of Engineers, including water
recycling projects.

EPA - The language of the Clean Water Act of 1977, and its subsequent amendments,
supports water reuse projects through the following provisions:

> Section 201 of PL 82-500 was amended to ensure that municipalities are eligible for
201" funding only if they have “fully studied and evaluated” techniques for
“reclaiming and reuse of water.”

> Section 214 was added, which stipulates that the EPA administrator “shall develop
and operate a continuing program of public information and education on recycling
and reuse of wastewater

> Section 313, which describes pollution control activities at federal facilities, was
amended to ensure that WWTFs will utilize ‘recycle and reuse techniques: if
estimated life-cycle costs for such techniques are within 15 percent of the most cost-
effective alternative.”

Farmers Home Administration (FmHA) of the U.S. Department of
Agriculture (USDA), - Under the FmHA programs, grants and loans are available to
public agencies and non-profit corporations, which serve areas with populations under
10,000. The amount of the grant or loan is restricted by that amount necessary to lower
the user costs to a reasonable rate, based on the median family income of the community.
In addition, the sum of the FmHA grant and other state and federal grants cannot exceed
50 percent of the project costs. Thus, projects funded by Clean Water loans will not be
eligible under FmHA program.

The U.S. Small Business Administration (SBA), - provides low interest
loans to small businesses for wastewater control equipment required by regulatory
agencies. The funds can be used for pretreatment of industrial waste to reduce toxic and
saline constituents in reclaimed water. For a project to be eligible for a loan from the
SBA, the EPA must be able fo certify that the project is required to comply with either
federal or state water pollution control requirements and that other funds are not available.

WATER AND WASTEWATER REVENUES THAT MAY BE
UTILIZED TO FINANCE A WATER RECYCLING
PROJECT |

While the preceding funding alternatives describe the means of generating

construction capital, there is also a need to provide revenues for OM&R
costs as well as to repay funds borrowed. In most cases, a combination of
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several funding sources will be used to cover capital and OM&R costs.
Examples of various utility generated funding sources are listed below.

m  Recycled customer user charges

m  Operating budget and cash reserves of the utility to offset recycled water sales revenue
shortfalls

Local property taxes

Potable water and wastewater rates and charges

Special assessments or special community service tax districts

Water standby charges on a per-parcel basis

Developer connection fees

Recycled Water Meter Maintenance Charges (or other fixed monthly service charges)

The estimation of the operating cost of a reclaimed water distribution
system involves determination of those components of treatment,
distribution, and that are directly attributable to the reclaimed water
system. Direct operation costs involve advanced treatment facilities,
distribution, additional water quality monitoring, inspection and monitoring
staff. The costs saved from effluent disposal may be considered as a
credit. Indirect costs include a percentage of administration, management
and overhead. Another cost is replacement reserve, i.e. the reserve fund Fi 1 Y
to pay for system replacement in the future. In fiscal year 1986/87, the ™ -
Irvine Ranch Water District calculated this cost at 1.5 percent of the
original facility cost (Young et al, 1987). The study also found that the g
total cost of producing and distributing reclaimed water (including
acquisition of additional source water) was $303/ac ft ($0.93/1,000 gal).
The cost of potable water distribution was $449/ac ft ($1.38/1,000 gal).
The savings of $146/ac ft ($0.45/1,000 gal) over the life cycle of the
project was considered nearly enough to pay the debt service on the
capital cost of the dual distribution system (Young et al., 1987).

4.2.1 Operating Budget and Cash Reserves

Activities associated with the planning and possibly preliminary design of
reuse facilities could be funded out of an existing wastewater utility or
department operating budget. In some instances, a water supply agency
seeking to expand its water resources would find it appropriate to apply a
portion of its operating funds in a similar way. In addition, available cash
balances in certain reserve accounts may be utilized.
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It may be appropriate, for example, to utilize funds from the operating
budget for planning activities or business costs associated with assessing
the reuse opportunity. Furthermore, if cash reserves are accruing for
unspecified future capital projects, those funds could be used or a portion
of the operating revenues can be set aside in a cash reserve for future
needs. The obvious advantage of using this alternative source of funding
is that the board or governing body of the water supply or wastewater
treatment department or utility can act on its own initiative to allocate the
necessary resources.

These sources are especially practical when relatively limited
expenditures are anticipated to implement or initiate the reuse program, or
when the reuse project will provide a general benefit to the entire
community (as represented by the present customers of the utility). In
addition, utilizing such resources is practical when the reclaimed water will
be distributed at little or no cost to the users, and therefore will generate
no future stream of revenues to repay the cost of the project. While it is
ideal to fully recover all direct costs of each utility service from customers,
it may not be practical during early phases of a reuse system
implementation.

4.2.2 Local Property Taxes

If the resources available in the operating budget or the cash reserves are
not sufficient to cover the necessary system OM&R activities and capital
financing debt, then another source of funds to consider is revenue
generated by increasing existing levies or charges. [If some utility costs
are currently funded with property taxes, levies could be increased and the
new revenues designated for expenses associated with the reuse project.
Similarly, the user charge currently paid for water and sewer services
could be increased. As with the use of the operating budget or cash
reserves, the use of property taxes or user charges may be desirable if the
expenditures for the project are not anticipated to be sizable or if a general
benefit accrues to the entire community. As a result of Proposition 218,
voter approval of new property taxes or water standby charges would be
required.
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4.2.3 Water and Wastewater Rates

Water and wastewater rates are key revenue for most utilities. Revenue
obtained from “user fees” fairly recovers costs from customer classes in
accordance with class usage and demand patterns. Water rates today are
generally tiered increasing block rates. Wastewater rates are commonly
based upon metered water sales (factored for indoor consumption only) or e
are monthly flat fees based upon type of land use (e.g., single family
residential, apartments, commercial).

Rate design and ratemaking are complex issues that tend to be
controversial and require extensive public input. Developing recycled
water rates needs to be coordinated with the water and wastewater rate =wws.

| B
structure to ensure that the customer has the proper economic incentive to L
use recycled water. LA

4.2.4 Special Assessments or Special Tax Districts

When a recycling program is designed to be a self-supporting enterprise,
independent of both the existing water and wastewater utility systems, it
may be appropriate to develop a special tax or assessment district to
recover capital costs directly from the benefited properties. The .4
advantage of this cost recovery mechanism is that it can be tailored to
collect the costs appropriate to the benefits received. An example of an
area using special assessments to fund dual water piping for fire "&
protection and irrigation water is the City of Cape Coral, Florida, with an ¢
approximate cost of $1,600 per single family residence with financing over -
8 years at 8 percent annual interest.

Special assessments may be based on lot front footage, lot square |
footage, or estimated gallon use relative to specific customer types. This * -
revenue alternative is especially relevant if the existing debt for water and é
wastewater preciudes the ability to support a reuse program, or if the area  _f..
to be served is an independent service area with no jurisdictional control

over the water or wastewater systems. Again, as a result of Proposition

218, voter approval by the landowners within the special assessment
district would be required.
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4.2.5 Water Standby Charges

Water districts may levy a water standby charge for each parcel within its
service area for providing water available to the property. Water standby
charges can be used for capital debt service, operating costs, and other
purposes.

4.2.6 Developer Connection Fees

Develop connection fees or impact fees are a means of collecting the
costs of constructing an element of infrastructure, such as water,
wastewater, or reuse facilities, from those new customers benefiting from
the service. Connection fees may be used to generate construction
capital or to repay borrowed funds. Frequently, these fees are used to
generate an equitable basis for cost recovery between customers
connecting to the system in the early years of a program and those
connecting in the later years. The carrying costs (interest and expense)
are generally not fully recovered through the connection fee, although
annual increases above a base cost do provide equity between groups
connecting in the early years and those in later years.

Connection fees for water reuse systems are implemented at the
discretion of the governing body. However, the requirement that a
connection fee be paid upon application for service prior to construction
can provide a strong indication of public willingness to participate in the
reuse program. Incentive programs can be implemented in conjunction
with connection fees by waiving the fee for those users that make an early
commitment {o connect to the reclaimed water system (e.g., within the first
90 days after construction completion) and by collecting the fee from later
connections.

4.2.7 Meter Maintenance Charges

It is common for retail water utilities (and some wholesale water utilities) to
charge a monthly fee for the maintenance and administration costs of
providing water service to a customer, regardless of the amount of water
consumed. For example, if a homeowner were to go on vacation for a
month and hypothetically used zero water, the utility still has the expense
of reading the meter, providing maintenance of the utility plant, and
general administrative expenses of ensuring the utility is properly
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. managed. Likewise a monthly meter charge for recycled water could be
imposed, whether or not the customer purchases recycled water.

4.2.8 Recycled Water User Charges

How should the price to the recycled water customers be set? Generally,
it will be related to the customer’s current price for the potable water it will
replace. A discount below the price of potable water is often an essential "2
incentive to enlist the willing participation of potential customers in the
program.

If the potential revenues from the sale of the water at a discounted price
are too low to cover the OM&R and bond amortization costs of the project, _
other methods must be found to increase the revenue. For a water supply
agency, the decision to implement a water recycling project should be
made for sound policy and financial reasons — usually, because there is
no other available, reliable and economic source of water to meet future
needs. Therefore, the net cost of providing the supply of recycled water
should be treated like the agency would treat any new water supply costs

. (i.., the cost would be distributed uniformly over all potable and recycled
water users in the water rates for the utility).

If the sales of reclaimed water exceed the unit cost of providing and
delivering it, the agency is in a position to accumulate funds to meet future
water needs or to lower the costs of potable water to customers. |

If marketing considerations require it, there can also be justification for
having further discounts for large users because the unit cost of delivering
the recycled water to them is less than for small users.

i

sy

5=
|
%@i

4.3.1 Allocating Costs Between Water Supply and Wastewater
Disposal

Agencies which serve both wastewater and water supply functions for
their service area have the opportunity to apportion costs or fees among
potable water users, recycled water users and discharges to the
. wastewater collection system. One method of apportioning such costs
takes into consideration the quantity and quality of the water, the reserve
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capacity that must be maintained, the use of any joint facilities, the means .
of conveyance, and the direct costs associated with each group.

A proportional allocation of costs can be reflected in the following
equations (where $=costs):
Total $ wastewater service = $ wastewater treatment to permitted disposal
standards +
$ effluent disposal +

$ transmission +
$ collection.

Total § potable water service = $ water treatment +
$ water supply +
$ transmission +
$ distribution.

Total $ reclaimed water service = [$ reclaimed water treatment -
$ treatment to meet permitted disposal standards]+
$ additional treatment +
$ additional distribution

The above equations illustrate an example of distributing the full costs of
each service to the allocated system and users. The first equation
distributes only the cost of treating wastewater to currently required .
disposal standards, with any additional costs for higher levels of treatment,
such as filtration, coagulation, or disinfection, appropriated to the cost of
reclaimed water service. In the event that the cost of wastewater
treatment is lowered by the reuse alternative because current effluent
disposal standards are more stringent than those required for the reuse
system, the credit accrues to the total cost of reclaimed water service.
This could occur, for example, if treatment for nutrient removal had been
required for a surface water discharge but would not be necessary for
agricultural reuse.

For water reuse systems, the proportionate share basis of allocation may
be most appropriate. The allocation should not be especially difficult,
because the facilities required to support the reuse system should be
readily identifiable. A rule of thumb might be to allocate the costs of all
treatment required for compliance with NPDES permits; to wastewater
charges and all additional costs, the costs of reclamation and conveyance
of reclaimed water, would be allocated to the water reuse user charge, as
long as it is less than the cost of potable water.
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~ OTHER ISSUES FOR ADOPTING WATER RATES AND
PRI

General administrative costs could also be allocated proportionately. All
wastewater administration would be charged to the sewer use charge, and
all additional administration to the water reuse user charge. In some
cases, a reduced level of wastewater treatment will be required as a result
of water reuse. The effect may be to lower the wastewater user charge.
In this case, depending on local circumstances, the savings could be
allocated to either or both the wastewater discharged and the reclaimed “m===s,
water user. It is ulfimately a local decision on how costs are allocated.

TR h‘

4.3.2 Differential Pricing for User e

With more than one reclaimed water user on the system, different qualities
of reclaimed water may have to be broduced. If so, the user charge g,
becomes somewhat more complicated to calculate, but it is really no & &
different than calculating the charges for treating different qualities of
wastewater for discharge. If, for example, reclaimed water is distributed
for two different irrigation needs, one requiring higher quality water than
the other, the user fee calculation can be based on the cost of treatment to
reach the quality required.

The financing program can be structured to construct the water reuse
facilities in phases, with a percentage of financial commitment required
prior to implementation of a phase. This commitment assures the
municipal decision makers that the project is indeed desired and ensures
the financial stability to begin implementation. Incentives can be used to
promote early connections or participation, such as a reduction or waiver
of the assessment or connection fee for those connections to the system
within a set time frame (see Section 5). ’

=Repseeungy

&

IES FOR RECYCLED WATER

4.5.1 Customer Acceptance

It is important, for a variety of reasons, that the customer of a public utility
be willing to accept its pricing policy. Customer acceptance requires some
understanding of the terms of the rate design as well as a belief in its
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overall adequacy, efficiency, and fairness. Customers are themselves
water purveyors, and they are relatively sophisticated on the subjects of
rate design and water management; thus, policies which strike a
reasonable balance among competing objectives can be expected to win
acceptance.

The water rates of a water district for wholesale service of recycled water
should be less than the rate for a potable water supply to a retail purveyor.
Retail rates for recycled water are often less than retail potable water rates
so as to provide an economic incentive for users to connect to the
recycled water system. For reference, Table 4-5 lists the 1993 recycled
water rates of purveyors in the Central Basin area of Los Angeles County.

The timely establishment of recycled water rates by retailers is an
important consideration in the pace at which users accomplish the
necessary on-site retrofit work. To accomplish this, retailers must establish
a tariff schedule for recycled water in advance of its availability, so that the
user is certain of the ability to amortize retrofit costs with purchased water
savings. An additional key issue in retail rates is the use of fixed monthly
meter charges and the possibility that these charges may be a
disincentive to customers to retrofit to recycled water.
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TABLE 4-5
CBMWD SERVICE AREA
RETAIL POTABLE AND RECYCLED WATER RATES (1993)
($ PER AcRE-FooT)
Retailer Potable Recycled le:iz;%eunr:t
522712 392.04 25
41382 . 21780 47
37026 16
249.60 48
39727 20
471.32 18
47045 14
st oo 20
City of South Gate ' 579.35 10
' Potable rate is a base commodity chargg

4.5.2 Recycled Water Cost vs. Local Groundwater Cost

energy and possibly a replenishment assessment. Substituting recycled
water for groundwater will allow a retail agency to do one of two things: (1)

purchase less imported water, or (2) lease groundwater rights to another

agency (a positive revenue impact). Under scenario number 2, the net
cost to the retail agency results in a recycled water rate which is less

“expensive than the cost of pumping groundwater.

i

i
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Taking this analysis one step further demonstrates that recycled water to .

be even more cost effective than groundwater. For example, WBMWD in
Los Angeles County is responsible for all capital, operation and
maintenance, and replacement costs associated with the West Basin
Water Recycling Project. Costs to the retail agency are only the purchase
price of the recycled water and on-site retrofit costs, should they choose to
provide that service to the end users. In contrast, the costs associated
with producing groundwater include maintenance, well and pump
replacement, and loss of water right lease revenue.

BOOKMAN-EDMONSTON
ENGINEERING, INC.

Page 4-27




DEVELOPING A FINANCING PLAN

4.5.3 Recycled Water Rates Outside An Agency's Service Area ’ .

Sometimes a recycling project sponsor delivers recycled water to
customers outside its service area through a retail purveyor. This is
additional revenue which may make the project more financially feasible.
However, there is the issue of what price to charge for customers outside
the service area.

Pricing the recycled water higher for these areas ensures that only those
areas which contribute to the standby charge revenue benefit from the
internal fixed revenue of the district. Recycled water users outside the
service area of the district ultimately would pay their full share of the costs.

4.5.4 On-Site Plumbing Retrofit Fund

Although the recycled water rates will be economical when compared to
the cost of imported water or pumping groundwater, some users may not
have the financial capability to pay for the on-site plumbing retrofit
necessary to accept the recycled water. For example, a school district
may not have any available capital funds to retrofit a school to convert the
landscape irrigation system to recycled water and separate the rest of the
plumbing for drinking water. A district or an agency could advance funds
for these expenses, including any engineering work and County Health
Inspections, and then be reimbursed through a flat monthly fee. The on-
site facilities would be amortized over ten years at the prevailing borrowing
rate (approximately 7 percent). This on-site facilities fee would be in
addition to the recycled water rate.

The purpose of this on-site plumbing retrofit program is to ensure that a
user can receive the benefit of the recycled water immediately and lower
his cost of water service. The District and all of its users benefit by
reducing the dependency on imported water and receive income for the
recycled water sales. By having the on-site plumbing retrofit costs
reimbursed with interest, no other user of District or resident is subsidizing
the on-site facilities costs.

4.5.5 Lateral Pipeline Extension Policy

A “backbone” distribution system should be developed first for those most
economical to serve. Therefore, not every potential user within the service
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area is targeted to receive recycled water in Phase |. At the request of a
particular recycled water retailer or customer, the district can extend

laterals to new users, if the costs for these extensions can be recovered

within ten years (WBMWD/CBMWD policy). For example, a city may

request the installation of 2,500 feet of pipeline to serve a city park with
recycled water. The capital costs for this extension would be amortized

over ten years at the district's borrowing rate (approximately 7 percent). If %‘“?‘6’%
these costs could be recovered with recycled water sales to the city park,
then the district will proceed with the extension. Alternatively, if the costs
would not be recovered, the district could enter into a joint partnership with =
the city in which the city pays a portion of the costs. The purpose of this
general policy is to maximize the use of recycled water to the extent it is
cost effective and avoid financing high cost laterals that benefit only one
community.

kﬁ”@ R ?
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Under Title XVI" — —
Discussion Draft,
May 1997.

3) West Basin Municipal
Water District, "Recycled
Water Ratesetting Policy,"
June 1993.

Cenfral Basin Municipal
Water District, "Recycled
Water Ratesetting Policy,"
June 1993.

Metropolitan Water District

of . Southern  California,

“Request for Proposals, : e

Local Resources Program, Recycled Water and Groundwater Recovery PrOJects " June 1998.
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Section

5.1

ENHANCING THE FEASIBILITY
OF WATER RECYCLING

The key to success for any water recycling project is ensuring that the -
customers receive a reliable water supply of acceptable quality, quantity, and
pressure. The standards and guidelines for hooking up customers to recycled
water are different from potable water service. This section discusses ways to =
enhance the feasibility of a water recycling project by encouraging public
acceptance through the provision of excellent service and incentives, as well =gee-..
as meeting basic requirements. t

ﬂﬁ;’ii,
F

HOW THE UTILITY CAN ENHANCE CUSTOMER

SATISFACTION

One of the most important issues for the retail water purveyor is meeting the
customers needs and making the transition to the recycling water system as
trouble free as possible. The agency can take steps during the projectﬁg; .
planning to assist the customers to ensure for successful implementation of

the project. S——

5.1.1 Make Plumbing Connections User Friendly for the Customer

The distinguishing features of either new or retrofitted onsite recycled water -
distribution systems are contained in the Guidelines for Distribution of
Nonpotable Water prepared by the California-Nevada Section of the
American Water Works Association (AWWA). The California Depariment of 4
Health Services (DOHS) and the WateReuse Association have adopted the
Guidelines for Distribution of Nonpotable Water. The revised version of the
AWWA Retrofit Guidelines can now be purchased from the Cal/Nev Section
of the AWWA (909/930-1200). The rules for prevention of cross connections
are contained in Title 17 of the California Code of Regulations.

DOHS requires that "engineering reports" be prepared for each recycled
water user to document and verify that the plumbing system for recycled
water is separate from the potable system. To streamline the process of
preparing individual engineering reports, many water and wastewater
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agencies prepare generic manuals that have been reviewed and approved
by the DOHS and then file customer specific engineering reports. Typically,
the water or wastewater agency does all the technical and administrative
work related to cross-connection control to ensure that the engineering
reports are approved by the DOHS in compliance with Title 17.

Among the principles included in the AWWA Guigelnes are
recommendations that potable and nonpotable piping and fittings be clearly
distinguishable from each other. Reclaimed water piping is usually purple
PVC, whereas potable piping may be galvanized iron, copper, or a differently
colored PVC. In addition, all piping used for both potable or nonpotable
water located in the same vicinity must be labeled with a tape attached to the
pipe or by stenciling on the pipe. Triangular shaped valve covers are used
on reclaimed water valves to distinguish them from the circular covers used
for the potable water system. Reclaimed water meter boxes and valves and
other exposed equipment are painted blue or purple to further preclude cross
connections. Hose bibs are not allowed on reclaimed water systems. Quick
coupling valves are operated by key using an Acme thread that is not allowed
on the potable water system. The quick coupling valves are also different in
color and material.

51.2 PUBLIC ACCEPTANCE AND INVOLVEMENT PROGRANIS

Purpose: Provide effective programs and plans to inform and build
consensus among interested parties and the public.

A water recycling project needs broad public support and interagency
cooperation to be successful. A public affairs program should be designed to
target the multiple audiences that include:

s Public
a Media

Community and business leaders (i.e., chambers of commerce, environmental interest
groups, etc.)

Customers (including their employees)

Local government (i.e., cities, school districts, etc.)
Regulatory agencies

Local (retaif) water and wastewater utilities

BOOKMAN-EDMONSTON
ENGINEERING, INC.

Page 5-2



ENHANCING THE FEASIBILITY OF WATER RECYCLING

= Regional and state water agencies
= Elected officials (e.g.. legislative and congressional members)
m  Other key interested leaders.

Throughout the entire process of developing a water recycling project, (e.g.,
initial planning concept studies of full-scale operation), an intergovernmental
and public affairs program needs to be actively maintained to ensure
communication of the benefits of water recycling. Because issues and
concerns can arise at unexpected times, it is wise to always have a positive
message to ensure that misinformation and scare tactics do not overwhelm
the agency. Elements often involved in an effective public affairs program
are discussed below.

Generally, the purpose of the public involvement plan for a water recycling
project is to provide project information and develop consensus on the
implementation of the project. Typical public involvement activities are:

w Identify target audiences and interested parties;
= Inform interested individuals, groups, and the general public about the project;

s Determine appropriate public involvement opportunities to achieve agreement of proposed
actions and policies;

m  Establish effective media relations;

m  Involve appropriate interested individuals and group representatives in identifying critical
public issues; and

m  Be responsive to public and agency input.

BOOKMAN-EDMONSTON Pade 5-3
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TABLE 5-1
A MENU OF PUBLIC OUTREACH ACTIVITIES

unity stiport and advocates for recycled water

lity and other techniical issues

™ —

* Fact Sheets/Brochures/Briefing Books

In general, a public outreach program should be “customized” to the
community. Obviously, the size and scale of the recycled water project and
the population served dictates the level of activities. When initiating a public
involvement program, some typical questions asked of potential stakeholder
representatives from interested groups can include:

m Before you were contacted about the interview, did you know about the proposed
program? If you did, how and from whom did you obtain the information?

m  Having heard a brief description of the study and some of the major elements that will be
included, are there any issues that have been missed or ignored?

= What major issues do you expect to arise as a result of this proposed project? In relation
to California water quality and supplies?

m  What two or three issues are of particular interest to your agencylorganization/
constituency? Geographic area?

m  Who else do you think needs to be involved or know about this project?

= When communicating about the proposed project, what do you think will be critical to the
message?

m  Are there particular communication techniques or methods that you have found effective?
What meeting formats and locations do you prefer?

= Atwhat level would you like to remain involved with the project?
m  Are there any other comments or concerns that we have not yet addressed?

BOOKMAN-EDMONSTON
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51.3 Capitalize on New Residential and Commercial Land Development
Opportunities

Land use master planning gives a jurisdiction the ability to design a recycled
water supply system that will be convenient to install once recycled water

7] becomes available. For example, if a city or
other public agency can anticipate that it will
have a substantial wastewater supply
available in future years, whether purchased
from others or provided from future
wastewater flows, the master plan can
identify the largest potential customers and
appropriate delivery routes. Ordinances can
be adopted which require new developments
to design dual water supply systems around public areas, homes, or in new
commercial buildings. Landscaping along roads and medians can be
designed so that there will be a minimum of connections required to
substitute recycled water for the potable water. Stubouts and valves can be
required which will allow the recycled water supply to be connected without
shutting down the irrigation system. However, the key to successfully
advanced planning is a commitment from the community to support use of the
reclaimed water when it becomes available.

5.1.4 Consider Providing Financing for Customer Retrofits

In order to use recycled water, retrofitting the plumbing or distribution system
is often required for users such as golf courses or manufacturing plants (see
Cal/Nev Section AWWA Helrofit Guidelines). |If the facility is old and
recycling was not anticipated, the cost of replumbing may be greater than the
value of the recycled water. A careful engineering analysis is required to
determine the necessary system changes and their cost.

The cost of a retrofit can vary dramatically, in one project, the retrofit cost for
two golf courses located in close proximity to one another was about $25,000
for one and over $500,000 for the other. The reason was that the low cost
retrofit was on a relatively new course in which the irrigation system had been
laid out from a single water meter with a minimum of restrooms or other
potable demands on the irrigation system. The more expensive system was
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for an old course which had about 14 small water meter connections
scattered around its periphery. In addition, extensive replumbing was
needed to separate potable uses from the recycled water system and supply
adequate pressure.

The retrofit costs can be a cost
of the project bome by the
sponsoring agency or by the
user. In some cases, the
sponsoring agency can loan
the users the cost of the retrofit
and then recoup costs (without
interest) by charging the user
potable water rates. Potable
rates are charged until the differential between recycled water rates and
potable water rates times the volume used equals the cost of the retrofit. At
that point, the user starts paying the lower recycled water rates.

If there are many users, the sponsoring agency will find it advantageous to
offer help with the engineering aspects of the retrofit. This ensures that the
retrofit is done correctly and does not restrict the operation of the entire
system.

5.1.5 Provide Incentives for Dual Water Systems

The potential recycled water user must have incentives to install the required
dual plumbing. State Law (Water Code Section 13555.3) requires dual
plumbing of new construction where recycled water availability is planned
under an adopted master plan or urban water management plan. Some
incentives are automatically conferred and include the additional nutrient
value of the nitrogen and phosphorus in the recycled water for irrigation uses
and the general reliability of the supply in times of drought when potable
supplies may be limited. Other incentives need to be economic since it is
costly and time consuming to install dual water systems. For example, dual
water systems require an additional level of care and introduce some
operational constraints on the users. Providing economic incentives which
make it worth the additional effort to the user usually offsets this nuisance
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ENGINEERING, INC. Page 5-6



ENHANCING THE FEASIBILITY OF WATER RECYCLING

factor. In addition to selling the recycled water at a lower unit price than
potable water, the agency may also choose to fund the capital cost of
retrofitting and recouping the cost of the investment over time from the user
by adding a factor into the water bill. The availability of a master plan
showing the planned routes for the distribution system also encourages
cooperation from new developments.

5.1.6 Assure Availahility and Quality
5.1.6.1 Availability of Water

The recycled water must be available in adequate quantities to service the
needs of the user and must be delivered to the property line by the purveyor.
The purveyor should also guarantee that the water will meet the appropriate
health department requirements for each specified type of use or that potable
water will be furnished in its stead. If there are time constraints on the
availability of the water, delivery schedules are needed to assure that
multiple users can each get the recycled water when they need it. The
authority to apply those restrictions should be included in the ordinance.
When appropriate, specific conditions on timing, maximum and minimum
guantities and delivery rates may need to be included in each user’s reuse
permit or delivery contract. Recycled water agencies may provide these
service standards by issuing operating manuals and Board of Directors-
adopted administration codes.

5.1.6.2 Quality of Water

Recycled water is derived from municipal wastewater (sewage) by providing
primary, secondary and usually tertiary treatment followed by disinfection, in
order to remove the suspended solids, organic matter, and pathogens.
Although this treatment process is capable of transforming a nasty looking
and smelling waste material into a clear and useable water supply, there are
some constituents of the wastewater that are not effectively removed by
standard treatment processes. For example, there is usually a slight
increase in total dissolved solids (often referred to as salinity) and limited
removal of some heavy metals and some volatile/nonvolatile organic
materials. For materials which are not easily removed in conventional
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treatment processes, industrial pretreatment programs are designed to
reduce such materials to acceptable levels.

5.1.6.3 Salinity Management

From the user’s standpoint, salinity (as represented by total dissolved solids,
TDS) is the most critical characteristic of recycled water. If the TDS count is
high, there is a good chance that specific chemical constituents and
characteristics of the TDS such as hardness, chlorides, nutrients, sodium,
etc. will also be high. Since TDS, or salinity, is not reduced through standard
treatment and is very costly to reduce by processes such as reverse osmosis
(RO) orion exchange, it is best managed at the source.

The TDS of the area (usually the primary
determinant of final TDS) water supply is
often out of the control of the agency
proposing the recycle project. However,
selective distribution of alternative sources of
water and identification of the collection
system sewers with the lowest TDS will help
assure that the TDS is as low as possible.
Collection systems near the ocean are often
old and infilirated with salt water which can
render the wastewater too high in TDS for
practical reuse. Limiting the siting of new industries, which discharge high
TDS effluents to sewers that bypass potential water reclamation plants, will
also help control salinity. Some areas also regulate the type or location of
water softener usage and regeneration to minimize the impact on the TDS of
recycled water. For a more detailed discussion, see the draft Final Report of
the Southern Califorria Salinity Management Stuay. (MWD, July 1998.)

BOOKMAN-EDMONSTON
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CASE STUDY

ESCONDIDO BRINE MANAGEMENT FEASIBILITY STUDY
EXAMPLE OF SALINITY REDUCTION

A Brine Management Feasibility Study was prepared by the City of Escondido (Escondido) in
1994. The purpose of the Feasibility Study was to develop a wastewater quality controf program
to maintain reclaimed water quality within established limits as required by both potential users
and the requlatory agencies. The overall objective was to maximize use by making the water
acceptable for as wide a range of reclamation practices as possible.

Water quality goals were established for the constituents of concem to meet the RWQCB's Basin
Plan objectives and provide the flexibility to accommodate changing conditions in the future. The
constituents of concern, the most restrictive Basin Plan objectives, and the established water
quality goals are as follows:

Constituent HARRF 1 Basin Plan Water Quality
(mg/l) Effluent Quality Objectives 2 Goals
DS 1037 1000 900
Chloride 240 300 190
Manganese 0.40 0.05 0.05
Fluoride 1.6 1.0 0.9
Boron 0.8 0.5 0.5

1 Hale Avenue Resource Recovery Facility
2 Escondido Creek Subbasin

Wastewater flow from Escondido and the Rancho Bernardo area of the City of San Diego is
conveyed to the Hale Avenue Resource Recovery Facility (HARRF) for treatment. HARRF is
located in the western part of Escondido and is jointly owned by both Escondido and San Diego.
The sewer system for the community of Ranch Bemardo (RB) is divided into two distinct drainage
areas, separated by Interstate 15 with runs generally in a north/south direction and divides RB into
an east and west drainage area. The RB-East drainage is primarily residential, while the RB-West
drainage contains several industrial discharges.

In 1994, San Diego began operation of the 1.0 million gallons per day (mgd) San Pasqual Aquatic
Treatment Plant (Aqua 1ll). Wastewater flow diverted to Aqua Ill is higher quality residential
wastewater from RB-East. Agua Wl includes secondary treatment in 24 aquacuiture ponds
containing water hyacinths followed by coagulation, settling, and mixed-media filtration. About
half (0.5 mgd) of the flow is also treated with lime clarification, ultra-violet disinfection, reverse
osmosis (RO), air stripping, and carbon adsorption. The waste discharge streams from Aqua IIi
such as the RO reject, filter backwash, and pond solids are returned to the sewer system for
treatment and disposal at HARRF.

ssongEaae s N et B e R e T S e L S T e e e L i e Tt S
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Samplmg of wastewater ﬂows from RB was conducted by Escondldo over a two-week penod in
May 1993. Separate samples were collected for RB-East and RB-West and tested for
concentrations of TDS, fluoride, sulfate, boron, and manganese. The results of the sampling
indicate that TDS concentration from RB during the sampling period ranged from about 1,100 to
1,600 mgfl for RB-East, while for RB-West the TDS concentrations ranged from about 1,600 to
over 2,200 mgfl. The combined average from RB to HARRF was about 1,375 mgll.

Automatic water softeners (AWS) were included as a potential source of significant discharges
because of the salt brine solution that these water softeners discharge into the wastewater
system. A survey of bulk salt sold within the study area from retail outlets was conducted to
assess the significance of the volume of salt discharged from AWS to the wastewater system. As
estimate was made of the percent of the total salt sold and used in the area tributary to HARRF.
The resuits of this survey indicated an increase of TDS in the HARRF effluent of about 50 mg/l
due to AWS.

There are four basin approaches used to identify the available options for control of discharges of
the constituents of concern to HARRF. These alternative approaches include:

O Alternative 1- Allow discharges to sewers as currently exist and remove at HARRF;

0 Alternative 2 - Remove from the wastewater system at Point of Generation (POG);
¢ Remove as liquid (piped brine collection system)
Remove as solid (evaporation)
Recycle
Implement production substitution

0  Alternative 3 - Eliminate source of discharge; or
Q  Alternative 4 - Dilution with imported water to achieve desired reclaimed water quality

The alternatives for brine management were evaluated on a monetary and non-monetary basis.
The monetary evaluation includes capital costs, O&M costs, as well as total annual costs. Non-
monetary evaluation criteria include reliability, flexibility, ability to implement and public
appearance.

The lowest cost alternative included removal of the brine discharges at the POG using separate
brine collection system. This alternative also ranked high from a non-monetary viewpoint in terms
of reliability, public acceptability, and flexibility. San Diego is pursuing construction of a brine
collection system that satisfies State Ocean Plan requirements that will convey industrial
discharges with high levels of TDS around the HARRF directly to the outfall system for discharge
to the ocean. In addition, Escondido has developed restrictions on use of self-regenerative water
softeners in areas tributary to HARRF.
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PROVIDE INCENTIVES FOR WATER RECYCLING

In contrast to forcing users to accept recycled water, many agencies have
found that establishing financial incentives can be effective in gaining user
cooperation and support. Most incentives can be equated to financial
incentives even if stated in abstract terms like the guarantee of an adequate
water supply during times of drought.

5.21 The Role of Regional Water Supply Incentives

Financial incentives for development of a project can be established by a
regional or statewide authority, when the unit cost of the water from the
project is higher than the current price of water that the local agency is
paying. Since the State and the regional supply agencies such as the MWD
are charged with developing additional water supplies to serve the state’s
growing population, they are facing marginal costs of finding and developing
new supplies. The marginal costs are substantially higher than the average
cost of water in the state. By subsidizing local agencies with the potential to
recycle water, the State or MWD can encourage the development of new
water sources without the environmental, political, institutional, and economic
costs of finding and developing new natural water supplies. The subsidies
offered are often sufficient to provide the incentive for an agency to
implement a water recycling project that would appear financially unwise for
the agency to finance totally on its own (refer to page 1-10, “Local Programs
That Promote Water Recycling”).

User incentives, on the other hand, are designed to make the recycled water
attractive to potential customers. Even if the customer has a suitable use for
the recycled water that is available, he may have an aversion to using
reclaimed water or recognize that having a dual system and following the
DOHS regulations will require extra effort. By offering the recycled water at a
discount under the price of potable water, the user can recognize a cost
saving for the water and contribute to increasing the States total water
supply, at the same time. For irrigation projects, the user also may benefit
from the nutrients in the water, a factor that can represent an additional cost
savings. These savings help offset the nuisance factor and encourage the
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user to see that appropriate steps are taken to comply with requirements and
that the recycled water is used safely and beneficially.

5.2.2 The Role of Negaﬁve Incentives

Any agency with the power to sell water to customers has the authority to set
the price for the recycled water at whatever rate it sees fit. However, if
negative incentives are to be implemented, the agency must have the power
to assess penalty fees on potable water supplies for failure of a customer to
use recycled water when it is available at a reasonable price.

5.2.3 The Need for Financial Incentives

Financial incentives are usually in the form of a discounted price for recycled
water when compared to the cost of potable water. The purpose of the
incentive is to encourage a potential customer to choose recycled water in
spite of the cost, inconvenience, or nuisance aspects of retrofitting their site
and complying with regulatory requirements. A survey of 254 potential
recycled water customers conducted in 1981 as part of the Orange and Los
Angeles Counties Water Reuse Study (OLAC) determined that 80 percent of
the potential users would voluntarily switch to recycled water, if there was a
20 percent discount from the domestic water price and the utility paid the on-
site replumbing costs. Table 5-2 summarizes
a more recent survey conducted by HYA
Consulting Engineers in 1996.  Actual
projects have given larger and smaller
discounts than 20 percent. Some projects
have given no immediate discount if there
were other extenuating circumstances, such
as the need for increased reliability of
supply, to prompt customer acceptance of
the recycled water. In any specific situation,
the sponsoring agency must identify all of the factors which are relevant to
setting the price, including, the role of mandatory ordinances, the potential
scarcity of alternative supplies, and a knowledge of the needs and interests
of the potential customers.
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5.2.4 The Amount of the Financial Contribufion

If retrofit costs are involved, a careful study of required changes in the
plumbing system needs to be conducted by the design engineers. The
retrofit process sometimes involves a significant upgrading of an old or
dilapidated on-site distribution system. The analysis should evaluate
whether the customer was going to need to redo his system in the near future
anyway. If a redo was upcoming, cost sharing should be negotiated so that
the project only pays the costs related to the change in water supply and not
the full cost of replacing a worn out system. In some cases, the customer is
actually required to pay for all retrofit costs, but the project sponsor provides
the initial funding and is reimbursed through a higher recycled water price
until the cost of the retrofitting is paid off.

5.2.5 Implementation of Financial Incentive Programs

Implementation is generally dependent upon the powers of the sponsoring
agency. However, in most cases pricing policies and other incentive
programs will be adopted by ordinance or resolution and incorporated into
the administrative code.

5.2.6 Non-Monetary Incentives

The primary non-monetary incentive is the reliability or availability of
reclaimed water when there are shortages of potable water. Of course, this
incentive can also be converted into an economic incentive based on the
value of the industrial product, irrigated crop, or commercial activity
supported by the recycled water.

In some areas or for some users, there is also an incentive to “do the right
thing” based on an accepted environmental philosophy that recycling is
environmentally beneficial. This outlook will encourage certain potential
users to accept recycled water even if no financial benefits would accrue to
them. Helping to assure an adequate potable water supply for the
community also is a non-monetary incentive. For some industries or
commercial activities, there is good public relations value in showing they are
environmentally responsible by accepting recycled water. To enhance the
role of these subtle incentives, the sponsoring agency should conduct an

BOOKMAN-EDMONSTON
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[

5.3

effective public education and information program so those potential users
recognize the environmental and public relations benefits of using recycled -
water.

WHY MANDATORY USE ORDINANCES?

Use of recycled water and installation of dual water systems can be required
by ordinance. The Water Code (13550-13554) provides specific

authorization for mandatory use ordinances. Most agencies have adopted _#%

some form of mandatory use ordinance, but generally do not rely upon it to
force customers to be users. Experience has shown that use of incentives
and a mutual commitment to problem solving is more effective in securing
user commitment than mandatory use ordinances. The SWRCB Water
Recycling Guidelines provide an example if a mandatory use ordinance and
secondary and ordinance to be eligible for State Loans.

Recycled water has quality characteristics that sometimes require system
adjustments. Those adjustments must be managed properly and safely to
assure that it serves the needs of customers. A committed customer will

investigate and solve problems; whereas, an uncommitted customer can find

endless reasons why the product is not suitable or make claims of damage to
crops, products or staff. This lack of confidence can effect the attitudes of
others in the community and conceivably cause an otherwise worthwhile
project to fail. Having the big stick in the background helps get the attention
of the potential customer, but good public relations, combined with specific
information, and examples/testimonials from other users will be essential to
converting a skeptical potential user into a supporter of the project.

5.3.1 Adoption of a Mandatory Use Ordinance

In order to have an ordinance mandating the use of recycled water under
specified conditions, the sponsoring agency must have the authority to adopt
it. Generally, a water purveyor has the authority but a wastewater agency
does not. However, forcing the use of reclaimed water solely through the
power of an ordinance can lead to lawsuits and does not necessarily
enhance a good public education program. The support of the user is
important because he has the ability in day-to-day operations to make it work
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or not. An alternative to making the use mandatory is to establish a price
penalty on potable water if the recycled water is available at a reasonable
price and the user chooses not to use it. For example, the West Basin
Municipal Water District and Las Virgenes Municipal Water District have
adopted an ordinance that specified a 50 percent increase in potable water
costs for a user choosing not to be served by available recycled water.

5.3.2 Specification of Mandatory Use Conditions

A use ordinance must list the types of uses for which the recycled water is
suitable. These can be generic groupings such as landscape irrigation or
specific types of commercial activity, such as golf courses, cemeteries, parks,
playgrounds, and school athletic fields. Types of uses recognized by the
DOHS are listed in the proposed revisions to Title 22 along with the quality of
water required to service each type of user. The ordinance should specify the
minimum quantity requirements that qualify for mandatory use, as well as the
type of use. The ordinance should also require that the user comply with the
Title 22 and Title 17 requirements on uses contained in the California Code
of Regulatiohs and all other applicable requirements established by local,
state or federal law.

1) “Handbook on the Use of Recycled Water for Industrial/Commercial Cooling
System,” West Basin Municipal Water District, Central Basin Municipal Water
District.

2) USGA Golf Course Textbook
on Recycled Water

3) Videos - "Making Recycled
Water Work  Together,"
USBR and WBMWD/
CBMWD.”

4) “Guidelines for the Onsite
Retrofit of Facilies Using
Disinfected Tertiary Recycled
Water,” CA-NV AWWA, 1997
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Acre-Fooft:

Activated Carbon
Adsorption:

Activated Sludge:

Advanced Wastewater
Treatment:

Avoided Cost:

Construction Financing
Plan:
Cost-Effective:

Cost-Effectiveness
Analysis:

Costs:

Denitrification:

DEFINITICNS

A volume unit of measurement for water. One
acre-foot equals approximately 325,900 gallons,

~enough to fill a football field to a depth of one foot

or to supply the water needs of one to two
families for a year.

A process for removal of soluble components
from water by absorbing them on the extensive
surfaces of the carbon

A biological treatment process that involves the
use of free floating aerobic microbes in a well-
mixed reactor.

Any physical, chemical, or biological treatment
process used to accomplish a degree of
treatment greater than achieved by secondary
treatment.

The cost of an activity or facility that could be
avoided by choosing an alternative course of
action. For example, avoided water supply costs
are the costs of water supply that are avoided by
water recycling which feduces the need for new
supply projects.

The demonstration of the financial capability to
design and construct a project.

When the present value of benefits exceeds the
present value of costs.

An analysis to determine which project
alternative will result in the use of minimum total
resources.

The resources needed for a course of action — in
this case for Water Recycling Project
implementation.

Part of a system to remove organic nitrogen from
wastewater. Specifically refers to the conversion
of nitrate/nitrite secondary treatment.
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00—,

. Desalting (Or Specific treatment processes, such as reverse
Desalination): osmosis or multi-stage flash distillation, to

demineralize seawater or brackish (saline)

waters for reuse. Also sometimes used in

wastewater treatment to remove salts and other

pollutants.
Direct Non-Potabie Water  The direct discharge of suitably treated reclaimed
Reuse: water into a non-potable distribution system that

provides service to customers who obtain their
potable water from a separate system.

Direct Potable Reuse: The direct discharge of highly treated reclaimed
water meeting all potable water standards into’a
potable-water distribution system. This practice
has not adopted by or approved for any
community in the United States.

Direct Potable Water The use of reclaimed water freated to a sufficient
Reuse: degree that it is acceptable for drinking and direct
discharge into a potable-water distribution
system. The practice has not been adopted by or
approved for any community in the United States.

Direct Reuse: When reclaimed water is put in a distribution
. system, including a reservoir, for delivery to.a
specified user. '

Direct Use: i The planned and deliberate use of treated
wastewater for some beneficial purpose such as
‘ = irmigation, recreation, industry, or potable reuse

without being discharged to a raw water source.

Discount Rate; The rate used to calculate the present value of
future benefits and costs.
Disinfection: The killing of waterbome fecal and patheogenic

bacteria and viruses in potable water supplies or
wastewater effluents with a disinfectant;, an
operational term that must be defined within
limits, such as achieving an effluent with no more
than 200 colonies fecal coliform/100 mL.

BOOKMAN-EDMONSTON Page 6.1-2
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Economic Analysis: The procedure to determine the total monetary
costs and benefits of all the resources commitied
to a project, regardless of whom in society
contributes them or who in society receives the
benefits.

Eligible Water Recycling A water recycling project that is cost-effective
Project: based on the project objective when compared to
the appropriate alternatives to achieve the
objective. The project shall comply with
applicable water quality standards, policies, and

plans. .

Escalation Rate: The average rate of increase in the inflation-
adjusted future cost of water supply.

Existing User: _ An entity that currently exists or will exist before

the completion of project construction and is
using or would be expected to use fresh water if
recycled water were not made available.

External Costs and An external cost is when one party, as a result of

Benefits: its actions, adversely affect another party either
by reducing its productivity or well being, or by
raising its costs. An external benefit is where one
party beneficially affects another party either by
increasing its productivity or its well being, or
lowering its costs.

Financial Analysis: The procedure to determine financial feasibility
through the determination of expenditures and
incomes of or other financial impacts on the
agency implementing the project, recycled water
users, or others affected.

Fixed Costs Those that do not change as output level
changes over the time horizon being analyzed.
These costs typically include capital goods, land,
and long-term confract commitments.

Future User: An entity that currently does not exist and will not
exist before of the completion of project
construction.

Gray Water Reuse: Reuse, generally without treatment, of domestic

type wastewaters (other than toilet wastewaters)
for tfoilet flushing, garden irrigation, and other
non-potable uses.

BOOKMAN-EDMONSTON
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Incremental Costs and
Benefits:

Indirect Non-Potable
Water Reuse:

Indirect Potable Water
Reuse:

Indirect Reuse:

Industrial Wastewater:

Inflation:

Life-Cycle Analysis:

Local Public Agency:

Marginal Cost:

The costs and benefits that occur due to a course
of action (e.g., W.R. implementation) that would
not occur otherwise. In other terms, incremental
costs and benefits are the additional “increment”
of costs and benefits from implementing Water
Recycling Projects.

The use of reclaimed water that had been
discharged to receiving water, either surface or
underground, which is drawn, generally after
additional treatment, for distribution for non-
potable purposes to customers who obtain their
potable water from a separate system.

The advanced treatment of reclaimed water for
augmentation of a local surface or underground
potable water supply in which the identity of the
reclaimed water is lost.

The domestic or industrial use of treated (or, in
some instances, untreated) wastewater which is
discharged into fresh surface or underground
waters and is used again in its diluted form.

Wastewater derived from industrial sources or
processes.

The rate of change in a price index (e.g., the
Consumer Price Index) over a certain period of
time that reflects a general increase in all prices
so that relative prices of different goods and
services remain the same. Annual inflation, for
example, reflects the change in the purchasing
power of a dollar over the course of a year.

Examines the costs and benefits of an action
(e.g., Water Recycling Projecf) over its entire
expected life span.

Any city, county, district, joint powers authority, or
any other local public body or political subdivision
of the state created by or pursuant to state law
and involved with water or wastewater
management (based on 1988 Bond Law)

The additional cost incurred by producing one
more unit of output (e.g., the additional costs of

supplying one more acre-foot of water).
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Market Price: Determined in a market, which is where
individuals, firms or other organizations come
together to exchange goods and services.
Markets can take many forms, including
dealerships, financial asset and stock
exchanges, stores, bulletin board listings, and
brokerages.

Municipality: Municipality shall have the same meaning as in
federal Clean Water Act (22 U.S.C. Sec. 1251 &t.
Seq.) and shall also include the state or any
agency, department, or political subdivision
thereof (based on 1984 Bond Law).

Municipal Wastewater: Wastewater derived from domestic, commercial,
and industrial sources. _
Net Present Value: The present value of benefits minus the present

value of costs. Present value refers to the value
of a cost or benefit foday that will be incurred or
accrued sometime in the future. The present
value of a cost or benefit is determined by
discounting the future cost or benefit utilizing a
discount rate.

Nitrification: Part of a system o remove organic nitrogen from
wastewater, specifically refers to the conversion
of organic nitrogen (principally ammonia) fo

nitrate.
Non-Potable Reuse: The use of reclaimed water for non-potable

purposes, such as farm or landscape irrigation,

or industrial uses. D
NPDES: National Pollutant Discharge Elimination System %’E&mﬁ;
Ozonation: The process of contracting water, wastewater, or &3

air with ozone for purposes of disinfection,
oxidation, or odor control.

Period of Analysis The period over which the cost-effectiveness of
the Water Recycling Project is analyzed,
generally 20 years.

Potable Reuse: The use of reclaimed water in water supplies
which are fit or suitable for drinking and ingestion;
usually taken to mean treated wastewater that
goes directly to the water treatment plant.
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Potable Water: Water of high quality intended for drinking,
cooking, and cleaning. This grade of water
would conform to the drinking water quality
requirements of State and Federal regulatory
agencies (Pronounced with long O).

Pretreatment Any water or wastewater freatment process that
precedes primary freatment; may include
aeration, equalization, pH adjustment, grit
removal, screening, skimming, comminution, or
other processes.

Primary Treatment: Removal of suspended solids, both fine and
coarse, which either float or settle out from raw
sewage.

Project Useful Life Span:  The life span of a device is its remaining physical
or productive lifetime. It begins when the device
is acquired and ends when the device is retired
from service. Project life span is the remaining
physical or productive lifetime of devices (or
assets more generally) required for a project.

Reclaimed Water: Municipal, industrial, domestic, or agricultural

wastewater, and naturally impaired ground and

. ' surface waters that, as a result of appropriate
treatment, is suitable for subsequent beneficial

use. Historically, reclaimed water was referred to

as useable water derived from municipal

wastewater.
Recycled Water: Reclaimed water in reuse.
Recycling: A type of reuse, usually involving running a

supply of water through a closed system again
and again. New legislation in 1991 legally
equates the term “recycled water” to reclaimed
water.

Reverse Osmosis: An advanced method used in water and
wastewater treatment which relies on a
semipermeable membrane fo separate the water
from its impurities. An external force is used fo
reverse the normal osmotic flow, resulting in
movement of the water from a solution of higher
solute concenfraton to one lower in
concentration. ‘
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Secondary Treatment: Generally, a level or treatment that produces
removal efficiencies for biochemical oxygen
demand (BOD) and suspended solids (SS) of
> 85%. Sometimes used interchangeably with
the concept of biological wastewater treatment,
particularly the activated sludge process.

Sensitivity Analysis: The process where the assumptions of analysis
are tested fo determine how much influence they
have on the results. In other terms, “How
sensitive are the results to altenative
assumptions?”

Sunk Costs: Costs that have already been incurred and are
not reversible. For example, most engineering
and design costs are sunk once they have been
paid for. Unlike land or equipment, the design
cannot usually be sold at a later time (if the
design can be sold, then it is not sunk).

Tertiary Treatment: The treatment of wastewater beyond the
secondary or biological stage. Includes filtration
or the removal or nutrients, such as phosphorous
and nitrogen, and a high percentage of
suspended solids. £

Variable Costs: The costs that change in response to changes in
level of output by a firm. These costs often
include energy, labor, chemicals, and supplles

Wastewater Reclamation: ~ Treatment and management of municipal,
industrial or agricultural wastewater to produce

water of suitable quality for additional beneficial
uses.

Wastewater: Water that has been previously used (by a
municipality, industry or agriculture) and has
suffered a loss of quality as a result. Wastewater
is generally over 99.95 percent water and 0.03 to
0.05 percent waste.

Water Reclamation: The recovery of wastewater for useful purposes
through treatment processes and subsequent
return to either a surface or groundwater source.

Water Recycling or Used synonymously throughout the paper, to
Reuse: describe the use of reclaimed water for beneficial
uses, both potable and non-potable.
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Willingness to Pay: The amount an individual would be willing to pay
if he or she could obtain the item by making a
payment. The maximum amount he would be
willing to pay for the item measures its value to
him in monetary terms.

Willingness to Accept: The amount one would have to pay the individual
if he or she could be induced by a payment to go
without the item. The minimum amount that he
should be willing to accept to forego the item is
an alternative monetary measure of its value
(alternative to willingness to pay).
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EBMUD

Reclaimed water is defined in the Cali-
fornia Water Code as “water which, as
a result of treatment of waste, is suit-
able for direct beneficial use or a controlled
use that would not otherwise occur.”

Water reclamation is an integral part of
EBMUD’s water supply management policies
because any demand met with reclaimed wa-
ter represents a reduction in demand met with
high quality potable water. The benefits of
reclaimed water are that it delays/eliminates
the construction of additional facilities for
high quality potable water and that fewer
restrictions are required during drought. The
District has explored the possibility of large-
scale wastewater reclamation in recent years.
However, opportunities for water reclamation
are limited by the high cost of new facilities
such as pipelines, pumping plants and treat-
ment plants, and the distance between the
sources of wastewater within the District’s
service area and larger petential users,

OFFICE OF RECLAMATION

To centralize and expand its water recla-
mation projects, EBMUD’s Board of Directors
approved the formation of an Office of Recla-
mation in 1988 within the Wastewater De-
partment. Since 1985 the Office of Reclama-
tion has grown from a staff of one person to a
staff of five.

The initial goal of the office was to expedite
reclamation projects in response to the 1987-
88 drought. However, the current goal of this

- ing demand on
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ChapterV
- Current Water
Reclamation Program

office is to develop and implement reclaimed
water projects throughout the District in or-
der to reduce the demand on high quality
drinking water supplies. The District now pro-
vides reclaimed water to seven large irriga-
tion customers and one large industrial cus-
tomer. Potential reclamation projects planned
for the future are described in Chapter VI of
this Plan.

WATER RECLAMATION CONSIDERED AS AN
ELEMENT OF THE WATER SUPPLY MANAGEMENT
PROGRAM

Since the mid-1960s, EBMUD has con-
ducted several water reclamation studies. At
first, reclamation was considered primarily as
a means of reducing wastewater discharges to
San Francisco Bay. The more recent emphasis
in water reclamation has expanded to reduc-
drinking water supplies and
increasing reliability of water supply during
drought.

On October 26, 1993, EBMUD’s Board of
Directors adopted the Water Supply Manage-
ment Program (WSMP) which included water
reclamation as g key element. Figure V-1 sum-
marizes several projects identified in the wa-
ter reclamation element which are now com-
plete. This figure also identifies their respec-
tive projected annual water savings in 2020.

Water reclamation projects completed
through 1995 were selected based on their
favorable economics, The lower cost of re-
claimed water was an economic incentive for
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convert to reclaimed water. The
t priced reclaimed water so that project
» OPeration and maintenance costs are
ver the life of the Project (usually 20
- Prices were established separately for
each project, ang were rounded to a percent-
table water costs, A backup potable

the user tq
Distric

PROGRESS ON EXISTING AND ADOPTED

PROJECTS
EBMUD was

tivities. In 1971,

tewater Department Ac-
the District constructed the

water supply was provided for emergencies washdown uses. This plant has a capacity to
when reclaimed water may be temporarily in- treat one MGD Secondary treateq plant
terrupted élluent is also used to Irrigate decorative
The District’s existing and adopted projects landscaping at the plant. The average total
are summarized in the following paragraphs. annual use is 4.2 MGD. -
Existing Reclamation Projects Figure V-1
2020 WaArER
SAVINGS UNIT
(Acre- Cost
PRoJECT DEscriPTiON StTatus  (mMGD) foot) ($/AF)
EBMUD Wastewater Secondary effluent for process water, landscape  Standard 4.2
Department Activifies irrigation and washdown of the facility District practice
EBMUD Potable Water Reclaimed backwash water from Standard 47
Filter Plants® District potable water Fiter plants District practice
Richmond Golf Coyrse Secondary efluent from West County Wastewater  Service 016 149 2540
District for irrigation of the Richmond Golf and an in |
Country Club 1984 |
Galbraith Golf Coyrse Secondary effluent from the San leandro WpCp | Service 024 244 5474
for irrigafion of the Galbraith Golf Coyrse i began in :
. in Oaﬁand 1988
Alameda Golf Complex  Expansion of service from the San Leandro . Service 042 39 567%
Reclamation Facility to serve two 18-hole off an in
courses at the Alameda Golf Complex onc? 1991
median landscaping along Harbor Bay Parkway
Lake Chabot Golf  Use of raw water from Lake Chabo fo irrigate Service 014 139 1507%
Course* Lake Chabot Golf Course an in
1991
Willow Park Golf Use of raw water from Lake Chabot to irrigate Service 009 102  498¢
ourse* Willow Park Golf Course an in
1991
CALTRANS/LAVWMA Secondary effuent from Livermore-Amador Valley  Service 012 136 102
Freeway Landscape Water Management Agency fo irrigate an in
Irrigation landscaping in Castro Valley, Hayward, San 1994
Leandro, San lorenzo and Union City
EBMUD/Chevron Ol Secondary effluent from West County Wastewaier Service 47 5000 800%
Refinery Cooling District receiving tertiary ireatment in District an in
facilities for reuse in the C n refinery’s 1995
recirculating cooling tower
2 These projects are not reclamation projects in the strict sense, butthey reduce demand on the District's potable water supply.
.isfrid cost only. :

O8M and capital cost annualized over 20 years.
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Richmond Golf Course. In 1984, the
West County Wastewater District (WCWD)
began supplying reclaimed water for irriga-
tion to the Richmond Golf and Country Club.
One hundred and fifty acres are irrigated,
resulting in an estimated average consump-
tion of 0.16 MGD. Peak monthly use during
the irrigation season has reached 14 MG. As
water purveyor, EBMUD was instrumental in
implementing this project and is responsible
for overseeing its operation.

Major reasons for the relatively low cost of
this project are the close proximity of the
wastewater treatment plant (two miles) to the
customer and the availability of an existing
abandoned pipeline, which is used for most of
this distance. In addition, the high quality of
WCWD effluent and the reliability of the treat-
ment processes at this plant ensure that the
reclaimed water meets Department of Health
Services (DOHS) coliform standards for irri-
gation use with no additional treatment, al-
though a standby chlorination unit is immedi-
ately available.

Galbraith Golf Course. In J uly 1988, the
District constructed the San Leandro Recla-
mation Facility (SLRF) to serve reclaimed
water to the Galbraith Golf Course, The golf
course is temporarily closed but a new and
improved course will be completed within 5-
10 years. The SLRF delivered an average of
0.24 MGD of secondary effluent from the San
Leandro Water Pollution Control Plant to the
golf course. The SLRF includes a high head
pumping station, and chlorination, dechlori-
nation and surge control systems.

Alameda Golf Complex. In July 1991,
the District completed the Alameda Reclama-
tion Project as an extension of the SLRF to
include the Alameda (Chuck Corica) Golf
Complex and median landscaping along Har-
bor Bay Parkway. Facilities include minor
SLRF control modifications and installation
of just over three miles of pipeline. The project
delivers an average of 0.39 MGD to the Golf
Complex and 0.03 MGD for median landscap-
ing at the nearby Harbor Bay Parkway .

CALTRANS/LAVWMA. In November
1995 EBMUD completed the Caltrans/
LAVWMA reclamation project which supplies
up to 0.12 MGD of secondary treated waste-
water for the irrigation of freeway landscap-
ing in portions of Castro Valley, Hayward,
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San Leandro, San Lorenzo and Union City.
The reclaimed water is supplied by the City of
Livermore and the Dublin San Ramon Ser-
vices District wastewater treatment plants.
The facilities consist of two pump stations.

Chevron 0il Refinery. The Chevron Oil
Refinery Project is the largest single potential
user of reclaimed water in the District’s ser-
Vice area, and is the largest District reclama-
tion project built to date. Facilities include a
tertiary treatment plant (the North Richmond
Water Reclamation Plant) with a 5.4 MGD
capacity, and approximately 5 miles of supply
pipeline. Details of this project are summa-
rized in Figure V-2. This Project, completed in
1995, reduces the potable water demand by
4.7 MGD. This large demand, and the
refinery’s close proximity to the wastewater
source contribute to the economic feasibility
of this project.

Total project cost was $31 million. Approxi-
mately $23.5 million was funded through low-
interest state loans.

The crucial difference between this project
and the golf course irrigation projects previ-
ously described is the need to satisfy the
customer’s more stringent water quality re-
quirements. When using reclaimed water in
recirculating cooling towers, it is first neces-
sary to remove contaminants that cause scal-
ing, corrosion, and fouling of heat exchangers.
This is accomplished by the addition of chemi-
cals in advanced wastewater treatment (AWT)
processes. For the Chevron 0il Refinery
Project this includes the addition of lime and
soda ash to the water for removing calcium,

-magnesium and phosphorus, which contrib-

ute to scaling. In addition, the water is pH
neutralized, sand filtered, and chlorine disin-
fected before delivery to the customer.

OTHER PROJECTS ADMINISTERED BY THE OFricE oF
RecLAMATION

Three of the existing reclamation projects
do not use treated wastewater, but do use
water that results in the reduction of demands
on the District’s potable water supply.

Filter Plant Washwater Reclamation.
Facilities for reclaiming filter backwash wa-
ter from most of the District’s filter plants
were constructed in the late 1970’s in order to
comply with federal discharge requirements,
The National Pollutant Discharge Elimina-
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EBMUD-Chevron Reclamction Project

Figure V-2

Cheuron Cooling Towers

Community Involvement

*Liason with Richmond area
Advisory Committee.,

*Job recruitment focused in project area.

*$300,000 program to minimize neighborhood
impacts.

through a Project

Chronology

Early
1980’s: Initial EBMUD-Chevron communications.

1985:  Feasibility study and pilot plant proposed.
1987:  Pilot plant project successfully completed.
1989:  Environmental Impact Report certified

by EBMUD.
1990-91: Design of plant.
1992-95: Construction of plant,
1995:  Project startup.
funding

Use of low-interest state loans and fees paid to
EBMUD’s Water Conservation and Development
Fund financed the North Richmond treatment
plant.

Water Savings

Conserves high-quality drinking water for
EBMUD customers by reducing present refinery
use of 11 million gallons per day by nearly half,

tion System (NPDES) permit required the
majority of suspended solids to be removed
from the washwater prior to discharge into a
receiving stream. Rather than discharge this
wastewater, the District treatment plants in-
stead recycle it, resulting IJn a net gain in
potable water supply. The itreatment plants
operate sedimentation facilities to collect sol-
ids from the wash water .and recover the
clarified overflow which is then recycled
through the potable water treatment process.
The operation of filter plant reclamation fa-
cilities saves the District approximately 4.7
MGD.
The ability to treat and reclaim about 5
MGD of washwater at Orinda Filter Plant
became available in 1988; however, because
" direct discharge of washwater to the San
Pablo Creek replenishes the San Pablo Reser-
voir and becomes available for use at the
Sobrante and San Pablo Filter Plants, no ad-

. ditional water savings will be realized. Facili-
ties at Orinda will allow reclaimed water to be
used at the filter plant, although normal dis-
charge will be to the creek.

Lake Chabot Golf Course, This project,
completed in 1991, provides approximately
0.14 MGD of water to irrigate the City of
Oakland’s Lake Chabot Golf Course. Facili-
ties include a pump station, 9,500 feet of sup-
ply pipeline and a surge tank/storage reser-
voir. Since the water is drawn directly from
Chabot Reservoir, which is a standby termi-
nal reservoir of EBMUD not connected to the
distribution system, demand is reduced from
the potable water supply. In addition, by re-
ducing the demand for potable water, this
Project eliminates the need to construct the
proposed Peralta No. 2 potable water reser-
voir.

Willow Park Golf Course. This project,
completed in 1991, withdraws 0.09 MGD of
water from Lake Chabot to rrigate the Wil-
low Park Golf Course. Facilities include a sub-
mersible pump station and 8,500 feet of pipe.
Like the Lake Chabot Golf Course project,
raw water is also taken from the Chabot Res-
ervoir, reducing the demand from the potable
water supply.

The potential for future water reclamation
is discussed in Chapter VI of this Plan.
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WATER RECLAMATION FUTURE PLANNING

The District recognizes that reclamation is
important for a complete and balanced water
supply management program and has incor-
porated reclamation planning in the Updated
Water Supply Management Program (WSMP)
and Water Supply Improvement Projects En-
vironmental Impact Statement and Environ-
mental Impact Report (EIS/EIR).

The WSMP incorporated findings of the
Draft Water Reclamation Master Plan, which
identified potential sources and uses of re-
claimed water, estimated water reclamation
demand, and identified potential water recla-
mation projects in the District’s service area.
~ Potential sources of nonpotable water consid-
ered included wastewater treatment plant ef-
fluent, groundwater, and local surface water,
The draft Master Plan focused on reclaimed
water from wastewater treatment plants, as
this has been determined to be the most fea-
sible and reliable nonpotable water supply
option. A list of the wastewater treatment
facilities in the District’s service area is pro-
vided in Figure VI-1.

The District is preparing a Water Reclama-
tion Implementation Plan (WRIP) which is a
comprehensive plan for implementing future
water reclamation projects and builds on the
information and projects developed in the
draft Master Plan. Objectives of the WRIP are
outlined as follows:

* Establish policies governing the provision,
use and price of nonpotable water;

Chapter VI
Potential Future
Water Reclamation

* Identify institutional arrangements that
must be reached with other wastewater
agencies who supply water for projects
outside the District’s wastewater service
area (SD-1);

* Identify specific proposed projects, includ-
ing associated costs, projected water sav-
ings and implementation schedules; and

*Outline a community outreach program
to support the District’s water reclama-
tion efforts.

Wastewater Treatment
Facilities in EBMUD

Service Area Figure Vi-1
. CAPACITY

FAcLY (MGD)
EBMUD Special District No. 1 168
City of San Leandro 7.6
Oro Loma Sanitary District 20
Dublin San Ramon Services District 115
Central Contra Costa Sanitary District 45
Crockett Valona Sanitary District 03.
Rodeo Sanitary District 1.1
City of Hercules 0.375
City of Pinole _ 42
City of Richmond 16
West Contro Costa Sanitary District 9.5
LAVWMA Export Facilities - 21
Pinole/Hercules/Rodeo Outfall 10
EBDA Outhall 189
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CHAPTER VI

RECLAIMED WATER MARKET ASSESSMENT

Potential to use reclaimed water within the
District’s service area was determined by as-
sessing user interest, evaluating the suitabil-
ity of reclaimed water for various uses, and
estimating present and future reclaimed wa-
ter demand quantities.

Potential sources of reclaimed water were
identified in three ways: 1) from a review of
readily available information, such as maps
and aerial photographs showing irrigated ar-
eas, 2) from previous District studies, such as
those done in the San Ramon Valley area in
1985 and 1988, as well as the 1979 Reclama-
tion study, and 3) from customer account in-
formation in the District’s computerized Cus-
tomer Information System (CIS).

Four hundred potential users were identi-
fied representing a variety of customer uses.
The 20 most promising candidates (based on
water demand, quality requirements, and
stated interest) received a site visit.

Future potential demand was based on the
estimate of future development projected by
the Association of Bay Area Governments.
Relatively large proposed or potential devel-
.opments (more than 300 homes) were identi-

fied for 11 jurisdictions or planning areas.
Future potential demand was estimated for
landscape irrigation uses only, because indus-
trial development has remained relatively
constant in the service area and no new major
industrial developments are planned.

This market assessment in the draft Mas-
ter Plan identified potential demand of nearly
10 MGD for existing customers and a poten-
tial demand of about 5 MGD for future devel-
opments. The WSMP evaluated this informa-
tion, along with other water supply options,

"and selected a program that included a goal of

8 MGD of additional reclaimed water supply
by 2020. Potential customers for this 8 MGD
demand were grouped into seven zones, Fig-
ure VI-2 summarizes the potential demand by
individual zone. These zones are shown in
Figure VI-3.

.POTENTIAL PROJECTS
The reclaimed water market assessment
identified and documented the potential de-

seven zones. Five of the projects are
refinements of those first developed in the
draft Master Plan. The sixth project was de-
veloped subsequent to that plan. These six
projects will serve a total of 103 users. Com-
bined demand of these potential users, which
represent existing potable water customers as
well as selected future development, will be
9.0 MGD. '

The project alternatives developed in the
Draft Master Plan have now been consoli-
dated into the five projects of the Draft WRIP.
These projects either include most of the cus-
tomers considered under the original Draft
Master Plan alternatives, or add new custom-
ers.

Figure VI-4 lists the potential projects, to-
tal annual water demand and capital cost for
each project. Landscape irrigation (golf
courses, cemeteries, parks, school grounds,
residential landscape, etc.) represents the
largest category at about 75 percent of the
total combined use. Refinery cooling accounts
for approximately 13 percent of the total de-
mand and the remaining 12 percent is com-
prised of other industrial uses.

The Draft WRIP prioritized the six recla-
mation projects for implementation using a
ranking system based on four criteria: Eco-
nomic, Environmental, Institutional, and Op-
erational. As a result of ranking, projects
slated for high priority implementation in-
clude:

Potential Reclaimed

and in the seven zones. By matching these
otential users with nearby reclaimed water

Water Demand by Zone  Figure vi-2
EXISTING FUTURE
: DEMAND  DEMAND
ZONE COMMUNITY {(MGD) {MGD)
A Odkland/Berkeley 2.3 _
B Alameda/San Leandro 0.85 0.43
C Pinole/Hercules/Rodec 2.1 0.24
D Richmond/West Contra 1.2 0.43
Costa
E San Ramon Valley 24 2.9*
F Central Contra Costa 0.92 0.43
G Castro Valley 016 067
TOTAL 9.7 5.1

*2.5 MGD outside the District's Ultimate Service Area,

sources, projects were developed for six of the
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POTENTIAL FUTURE WATER RECLAMATION

Reclaimed Water Demand Zones ~ Figure Vi-3

. v~

* San Ramon Projects slated for low priority implementa-
tion include:

. Hercules/PinoIe/Rodeo - Phase I

¢ Central Cyatra Costg * Richmond

With the exception of one project (Oakland/
Projects slated for medium priority imple- Berkeley), all of the proposed projects above
mentation include: will be supplied from wastewater sources out-
side the District’s wastewater service area.
Hercules/Pinole/Rodeo - Phase IT
SCHEDULE FOR IMPLEMENTATION
Oakland/Berkeley An implementatjon schedule was developed
: in the Draft WRIP. The three high priority
San Leandr o/Alameda projects will be completed by 2002, resulting
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CHAPTER V1

Potential Water Reclamation Projects!!! Figure VI-3
- CAPITAL
. AVERAGE cos2 UNIT Cosr3
ZONE PROJECT UsE Type* DeMAND {Million $) {$/AF)
A Oakland/Berkeley IRR/IND 1.2 12.4 453
B San Leandro/Alameda- Phase [il IRR/IND 0.8 8.8 816
C Hercules/Franklin Canyon- Phase { IRR/IND 0.4 38 638
C Hercules/Franklin Canyon- Phase Ii IRR/IND 20 19.6 667
D Richmond IRR/IND 0.7 11.8 N/A
E San Ramon Valley IRR 28 23.4 438
F Central Contra Costa {4) IRR 1.1 134 553
Totals 9.0 93.2

MAs developed in the WSMP.

Preliminary estimate in 1994 dollars
©)30-yr. gross unit cost

“INot included in 8 MGD identified in WSMP
* IRRigation/INDustrial

in total potable water savings of 4.5 MGD. A
more lengthy schedule will be used for the
three medium priority projects, with comple-
tion scheduled for 2008, Total potable water
savings for these five projects will be 8.3 MGD.
Only if further potable water savings are re-
quired to meet the goal of the WSMP will the
single low priority project (Richmond) be built,
with a tentative completion date for 2009,

The estimated capital cost for completing
the high and medium priority projects is $81.4
million (1994 dollars). This cost estimate and
schedule will be updated annually as projects
become further defined.

DISTRICT GUIDELINES .

The District’s reclamation program was ini-
tially developed through the formulation of
guidelines regarding reclaimed water pricing
(see Figure VI-5). In 1988, guidelines were

Guidelines on

Reclaimed Water Figure VI-5

THE USE OF RECLAIMED WATER IS
ENCOURAGED T0:

*Maximize the efficient use of the exisﬁng potable
water supply system by supporting the evelopment
of reclaimed water projects.

* Substitute reclaimed water, when available, for
potable water in non-potable applications
{irrigation, process cooling, efc.).

VI-36

established which stated that reclaimed wa-
ter would be used when it is available and
appropriate for the intended use. Under the’
guidelines, reclaimed water may be priced so
that when combined with connection charge

. revenues, all District costs will be recovered

over the life of the project. In addition, this
price resulted in no net increase in the overall
cost to the user for water. Prqject develop-
ment depended on voluntary participation by
customers, and individually negotiated cus-
tomer agreements.

Existing reclamation guidelines have
served the District well to date, However, as
the number of nonpotable water customers
increases from the existing 8 to over 100, the
administrative burden of individually negoti-
ated customer agreements will become unac-
ceptable. '

Recent political developments may further
encourage reciaimed water use. In 1991, the
Board of Supervisors of Contra Costa County
enacted an ordinance requiring all new devel-"
opment projects within the County larger than
two acres, or greater than 20,000 square feet,
to refer to its water or wastewater service
provider who may require a separate plan to
utilize nonpotable water where appropriate
as a condition of service,

" In order to fairly implement the expanded
water reclamation program and ensure that
the District meets its WSMP water reclama-



POTENTIAL FUTURE WATER RECLAMATIL. .

tion goals, the following policy revisions have * Cooperative Planning/Project Agree-
been developed and are being considered by ments — Cooperative agreements to de-.
the District: velop a joint project with a wastewater .
agency should be pursued when the
* Nonpotable Water Policy — The revised District’s service boundary does not en-
Nonpotable Water Policy would require compass the wastewater agency’s entire
that nonpotable water be used for service area. ‘
nondomestic purposes when and where
feasible. It will also include a discussion * Supply Agreements - Supply agree-
of dual plumbing requirements for new ments outlining the roles and responsi-
construction. Charges would be estab- bilities of the District and a wastewater
lished for customers who refuse to use agency for a District-only project should
nonpotable water when it is feasible. be pursued when the District’s service
boundary encompasses the wastewater
* Uniform Price Policy — Nonpotable agency’s entire service area. |

rates and charges will be incorporated
into the District’s existing Schedule of
Rates and Charges. The rates will be re-
viewed and updated annually.
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EFFECTIVE 0% APR Sg

\/\—E) NONPOTABLE WATER : ' SUPERSEDE 24 NOV 87

(TISTHE POLICY OF THE EAST BAY MUNICIPAL UTILIT;Y DISTRICT TO:

Findings in its Updated Water Supply Management Program the Board of Directors of

Related to Use EBMUD determined that existing water supplies will not adequately -

of Nonpotable accommodate existing and future demand within the District's Ultimate

Water Service Boundary. Nonpotable water fesources, including the wastewater
discharged to the San Francisco Bay from EBMUD and other Bay Area
treatment plants, could provide a safe and effective water supply alternative
for nonpotable purposes, extend the limited potable water supplies of the
District, assure customers of a more reliable water supply during periods of
drought, reduce wastewater discharges to the Bay, and provide EBMUD
with greater flexibility to meet instream needs in the American and
Mokelumne River watersheds. The State Legisature has also determined

available which meets specified conditions. (Water Code section 13550 et
seq.)

Definitions Nonpotable Water. All reclaimed, recycled, reused, or untreated water
supplies that meet the conditions set forth in the California Water Code,
Section 13550 and are determined by the District to be suitable for
nondomestic purposes and feasible for the particular intended use. i

Nondomestic Uses. For purposes of this policy, “ nondomestic uses” shall
mean all applications except drinking, culinary purposes and the processing
of products intended for direct human consumption, *

Mandated Uses Customers may be required to use nonpotable water for their nondomestic
of Nonpotable  needs which may include, but are not limited to, the following:
Water

- irrigation of cemeteries, golf courses, playing fields, parks, and residential
and nonresidential landscaped areas;
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EFFECTIVE DATE: 09 APR 96

Determination
of Feasibility of
Nonpotable
Water

gulations
overning
Nonpotable
Service

Water
Reclamation
Master Plan

Nonpotable
Water Service
Agreements

Authority

* commercial and industrial process uses; and
+ toilet and urinal flushing in nonresidential buildings.

In determining whether nonpotable water is feasible for a particular
nondomestic use, the District shall consider the following factors:

+ Whether the nonpotable water may be fumished for the intended use at a
~ reasonable cost to the customer and the District.
, .

- Whether the nonpotable water is of adequate quality for the intended use
and does not require significant additional on-site treatment beyond that
required for potable water.

« Whether the use of nonpotable water is consistent with all applicable
federal, state, and local laws and régutations.

+ Whether the use of nonpotable water will not be detrimental to the public
health and will not adversely affect plant life, fish and wildlife.

The regulations governing nonpotable water service and the rates therefor
shall be determined by the Board of Directors and pubnshed in the
Regulat:ons Goveming Water Service and Schedule of Rates and Charges
for Customers of East Bay Municipal Utility District.

-

The District shall prepare, and periodically update, a Water Reclamation
Master Plan (WRMP) for evaluating the potential for nonpotable water use
within the District service area. The WRMP shall designate Water Reuse
Zones within which nonpotable water service shall have been determined to
be reasonably available. -

Where implementation of the Policy requires agreements with other
agencies, such agreements shall, wherever possible, have a term of 30 or
more years and shall include provisions governing facilities operation and
maintenance responsibilities. Customers receiving nonpotable water service
pursuant to an agreement entered into prior to January 1, 1995 shal! be
govemed by the nonpotable water service regulations and rate schedule
upon termination or expiration of those agreements.

Resolution No. 32981-96, April 9, 1996

i



Nonpotable Water NUMBER: 73

PAGE NO.: 3

EFFECTIVE DATE: 09 APR 96

Reference Regulations Governing Water Service and Schedule of Rates and Charges
for customers of East Bay Municipal Utility District.

Water Reclamation Master Plan




‘% REGULATIONS GOVERNING WATER SERVICETO CUSTOMERS ~ PAGE numser SO0-A

OF THE EA: [TY DIS 04
 EBR1UD | ST BAY ML_JN[C!PAL UTILITY DISTRICT EFFECTIVE 04/09/96

SECTION 30

NONPOTABLE WATER SERVICE

In furtherance of District Policy No. 73, these regulations identify the types of water uses for
which nonpotable water is appropriate; the factors considered in determining the feasibility
of nonpotable water service; and the procedure for notification to applicants and customers
that nonpotable water use is required. o

DEFINITIONS .

Feasible. Nonpotable water service shall be feasible if the District determines that:

* Nonpotable water may be furnished for the intended use at 3 reasonable cost to the
customer and District. :

* Nonpotable water is of adequate quality for the intended use and does not require
significant additional on-site treatment beyond that required for potable water.

* The use of nonpotable water is consistent with all applicable federal, state and local {aws

. and regulations. . ;

* The use of nonpotable water will not be detrimental to the public health and will not
adversely affect plant life, fish and wildlife. i .

Dual Plumbing. The installation of separate facilities for the distribution of potable and
nonpotable water service. These facilities may include distribution piping from the water
service main or water supply source to the water service meter, as well as facilities on the
customer’s side of the water service meter.

Nondomestic Uses. For burposes of this section, “nondomestic uses” shall mean. all
applications except drinking, culinary purposes, and the processing of products intended for
direct human consumption.

Retrofits. The conversion or modification of existing water service facilities such that they
are suitable for nonpotable water service,

L

AUTHORITY - RESOLUTION NUMBER 32981-96 ISSUED BY OFFICE OF RECLAMATION
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E‘B REGULATIONS GOVERNING WATER SERVICE TO CUSTOMERS PAGE Numser SO-B

OF THE EAST BAY MUNICIPAL UTILITY DISTRICT EFFECTIVE 04/09/96
EBMUD

SECTION 30

NONPOTABLE WATER SERVICE
{Continued)

Water Reclamation Master Plan (WRMP). The WRMP is prepared by the District, and
periodically updated, to evaluate the potential for nonpotable water use within the District's
service area. i s

i
Woater Reuse Zones. The WRMP designates Water Reuse Zones within the District’s Service
area where nonpotable water service has been determined to be reasonably available.

1

TYPES OF NONPOTABLE WATER USE

Use of nonpotable water may be required for nondomestic uses, which include but are not
limited to: irrigation of cemeteries, golf courses, playing fields, parks and residential and
nonresidential landscaped areas; commercial and industrial process uses; and toilet and urina
flushing in nonresidential buildings. .

DETERMINATION OF FEASIBILITY OF NONPOTABLE WATER SERVICE

' The District will identify customers within Water Reuse Zones and determine the feasibility
of providing nonpotable water service to these customers. The District will also review
applications for new services to determine the feasibility of providing nonpotable water
service to these applicants. If nonpotable water service is determined by the District to be
feasible, customers may be required to retrofit existing water service facilities to
accommodate nonpotable water service and applicants for new water services may be
required to install dual plumbing. Written notification of a determination of feasibility shall
be provided to the customer or applicant during the water service application process as
described in these regulations. Such notification shall include information regarding District

NONPOTABLE WATER USE PERMITS

Upon approval of plans submitted to the District for necessary nonpotable and/or potable
water distribution systems, the District will issue a nonpotable water use permit which,
among other things, wilf specify the design and operational requirements for the customer’s
water distribution facilities. The District shall have the right to conduct a field inspection
prior to permit approval and periodically throughout operation of the customers’ nonpotable
water system. Nonpotable water service will not commence until the District verifies
compliance with the permit requirements. In special circumstances, as determined by the
District, once the permit has been issued, a temporary potable water supply may be provided

D1-63.30
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EB REGULATIONS GOVERNING WATER SERVICE TO CUSTOMERS PAGE NUMBER 30-C
OF THE EAST BAY MUNICIPAL UTILITY DISTRICT EFFECTIVE 04/09/96
\. EBRUD

SECTION 30

NONPOTABLE WATER SERVICE
{Continued)

until all requirements for nbnpotable water delivery are complete. All potable water delivered
will be billed at the prevailing potable water rate.

INSTALLATION AND MAINTENANCE COSTS
Except as otherwise provided herein, when an existing customer is required by the District tg
convert to nonpotable water service, the District will pay the reasonable capital costs of
retrofitting the water service facilities on the customer’s side of the water service meter and
will also provide for the nonpotable water service facilities necessary to deliver nonpotable
water to the meter. Applicants for water service and customers requesting installation of
additional facilities in order expand capacity, or those customers requesting conversion to
nonpotable service not required by the District, shall be responsible for the full capital cost of
facilities necessary to deliver nonpotable water to the premises.

d Once nonpotable water service delivery commences, the customer shali be responsible for al

costs of operating and maintaining the water service facilities on the customers’ side of the
1 water service meter(s). In the event a customer’s water volume demand is increased -
significantly as a direct result of water quality considerations due solely to the conversion to
nonpotable water service, the District may apply a volume conversion factor to the
customer’s account such that the conversion will not result in an increase to the customer’s
overall cost of water service. The volume conversion factor shall be applied prior to
establishing nonpotable water service, upon request by, and after receipt of adequate
documentation of the projected demand increase from, the customer.

D1-63.30
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EBMUD FAST BAY WATER ISSUES

February 1993

EBMUD Proposes New Water Supply Program

Developing
The Program

The East Bay Municipal Util-
ity District is in the process of
developing a Water Supply
Management Program that will
serve as a planning document

denhance the environment and
provide a reliable, high-quality
water supply through the year
2020.

EBMUD’s goals are to meet
the growing water needs of its
own service ared, improve
Mokelumne River fishery re-
sources, limit shortages during
droughts and meet obligations
for others who depend on the
Mokelumnne River.

The Draft Environmental Im-
pact Statement/Report just re-
leased by the District is a pro-
gram-level document designed
to address federal and state
environmental laws.

It examines the need for addi-
tional water, describes the plan-
ning process used to screen al-
ternatives and examines the en-
~ .~ ~ironmental consequences of
10s¢ alternatives.

Subsequent project-specific

{See Program, Page 2)

In planning for a Water Supply
Management Program to guide the
District though the year 2020,
EBMUD's Board of Directors has
designated two of the six primary
composite programs - Programs II
and IV -- as preferred altemnatives,
and the Board now seeks public
comments. )

The primary element of each is the
use of groundwater storage. In nor-

~mal and wet years, available water

would be stored in the lower
Mokelumne River’s vast under-
ground basin, and withdrawn in dry
years for agricultural, fishery or ur-
ban needs, instead of taking water
from the river. -

Both Programs II and IV are con-
sidered to be environmentally su-

perior alternatives for meeting the
District's needs.

Composite Program Il

‘Aqueduct Security

A 10-mile section of the
Mokelumne Aqueducts through the
Sacramento-San Joaquin Delta
would be strengthened to protect
against earthquakes.

Lower Mokelumne River
Management Plan

The plan would specify flows, res-
ervoir operations, hatchery opera-
tions and spawning habitat enhance-

ments to improve fisheries in the
Mokelumne River.

Conservation/
Reclamation
These components would reduce the

District's projected 2020 needs by
21 million gallons a day.

Groundwater Storage

Available surface water would be
stored in an underground basin in
normal and wet years and drawn
from storage for agricultural irriga-

tion, to augment flows in the lower
Mokelumne River or pumped into
the aqueducts for use by EBMUD's
customers in dry years. The best
site for groundwater storage is in
San Joaquin County, near Lodi.

(See Water Supply, Page 2)




Water Supply

Continued from front page

However, several complex issues
will need to be resolved.
Nevertheless, Composite Program
II is the second least expensive of
the six alternatives, with an esti-
mated gross 30-year capital cost of
$165 million.

Composite Program IV

This program includes the same
components as Composite Program
IL, plus a supplemental water sup-
ply from the American River. Rights
to use this supply are regulated by
court order to comply with specific
conditions. When allowed, Ameri-
can River water could be delivered
to the Mokelumne Aqueducts by
building a 16-mile pipeline to tap
into the existing Folsom South Ca-
nal. i
Addition of an American River sup-
ply to the program could increase
the potential benefit to San Joaquin
County and offers a regional ap-
proach to address water needs. Es-
timated 30-year cost is $262 mil-
lien.

Program

Continued from front page

studies will be necessary for com-
ponents that may result in signifi-
cant environmental impacts.
EBMUD considered a wide range
of potential elements to help meet
its future water needs.

Five categories were identified
and assessed:

¢ Conservation

* Reclamation (recycled water)
* Groundwater storage

. Reseﬁmir storage

* Supplemental supply

Alternatives considered best in
each of those categories were
identified and ranked by environ-
mental impacts, costs and opera-
tional considerations, including
technical feasibility and public ac-
ceptance.

These components became the

building blocks of composite pro-

grams — combinations of indi-
vidual projects that collectively
meet the District’s needs. The
environmental documents focus
on the six Primary Composite Pro-

grams shown at right. These six
composite programs, selected to
present a range of alternatives,
were given equal consideration
in the environmental evaluation
process.

In addition to the five categories
of elements defined above, two
other elements common to all six
of the Primary Composite Pro-
grams were developed.

One, the Lower Mokelumne
River Management Plan, focuses
on fish habitat improvement. The
second would strengthen a 10-
mile section of the Mokelumne
Aqueducts, EBMUD's three wa-
ter supply lines across the Delta,
to better protect them from earth-
quakes.

[}
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Estimated Rate Increase for Programs

Composite Year Year Year
Program. 2000 2010 2020
[ 24% 29% = 26%
il 11% 9% 7%
il 30% 19% 16%
v 16% 13% 10%
v 17% 11% 6%
Vi 4% 4% 3%




PRIMARY COMPOSITE PROGRAMS

cmu:lomca SUPPLEMENTAL
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:
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Vi Groundwater
Only )

Many complex factors are incorpo-
rated in EBMUD's water supply
plan.

- .Some factors, such as operational

riteria, can be controlled by
£BMUD. The District may influ-
ence other conditions, such as fish-
eries releases and water use within
the EBMUD service area. But oth-
ers, including rain, snow and deci-
sions by.other agencies, are outside
of the District's controls.

Hypothetical Drought

The drought experienced during
1976 and 1977 is the worst short-
term water shortage on record, and
would have been even more severe
if 1978 had not been an unusually
wet year. For planning purposes,
EBMUD has used 1976 and 1977
plus another dry year for its own
“worst-case"drought scenario.

A three-year drought of this sever-
ity wouldexhaustall accessible wa-
ter supplies.

In five of the six Composite Pro-

_ . grams, a 23 percent rationing pro-

ram is assumed for drought years.
. Composite Program I, which re-
duces demand without providing
additional water supplies, ration-

ing levels would be at 35 percent in
drought years.

Customer Water Use
And Service Limits
Normmal-year customer water use is
projected to increase from 220 mil-
lion gallons per day in the 1990s to
250 million gallons a day by 2020.
(This number would be reduced by
conservation and reclamation
projects included in five of six pro-
grams.) This projected increase is
based on growth within the District's
Ultimate Service Boundary.

Worst-Case
Drought Scenario

Year 1 ¢ 1976 actual precipita-
tion and runoff

Year 2 ¢ 1977 actual precipita-
tion and runoff

Year 3 ¢ an average of 1976
and 1977 precipita-
tion and runoff

Planning Criteria

Other Mokelumne River
Demands

Other factors affecting the need for
additional water include diversions

- by waterusers in Amador, Calaveras
and San Joaquin counties who have
senior rights to water from the
Mokelumne River, and increased
allocations to Mokelumne River
fishery resources.

Uncertainties

One of the greatest sources of uncer-
tainty for EBMUD is the amount of
water that will be required to be
released to support fisheries. State
Water Resources Control Board
hearings which began in November
will address changes to the existing
Mokelumne River fishery require-
meants. :

EBMUD has proposed a Lower
Mokelumne River Management
Plan, which would protect aquatic
resources by increasing flows, im-
proving the river habitat and hatch-
ery and modifying reservoir opera-
tions. This plan, submitted to the
State Water Resources Control
Board, is key to the Water Supply
Management Program.’
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E.v Buv Municipal Utility District has been supplying high

syuality water to its customers for over 60 years. In recent years,

cutomen have endured freeze, earthquake, firestorm and 2

continuing drought. Customers may wonder whether to replant

trees o to invest in home or business improvements. Will there

be enough water to go around? To answer that question,

EBMUT) has been engaged in a long-range planning program to

assure a reliable water supply for the next 30 years.

These studies confirm that EBMUD's projected water needs,

coupled with Mokelumne River fishery and other demands,

indicare a serious potential water deficiency. Several alternative

strategties are under consideration to meet the potential defi-

Clem. <z I

.Irummg Draft Environmental Impact Statement/Report CEASTBAYRESRVORS- - o T T . to 3‘;
-aluate alternative programs for EBMUDs futuré water g : B :

supply management. The document will be available for public

discussion and review in November, 1992.
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TARTHOUSAND ACRE FEEY  AVERAGE RUNOFF w 735 TAF

EBMUD CONSERVATION PERFORMANCE The 1992 water picture for EBMUD cusiomers includes a sisth yeor of
kT, 1 drought and o mandatory 15% waorer consenvation piogram

The Draft FIS/EIR will present the District’s long-term Water
Supply Management Program (WSMP) and will:

* Identify and define conservation and reclamation measures —
e.g., installation of ultra-low-flush toilets and use of reclaimed
wastewater ~ to achieve permanent demand reduction which

will help stretch drinking water supplies.

* Assure, in the event of recurring drought, that rationing will
be limited.

Invest judiciously in water supply projects — such as groundwa-
ter storage, increased reservoir storage, or other elements — to
assure long-term reliability.

¢ Develop a long-term management plan to protect and _
CONSERVATION ANNUAL SUMMER improve the Mokelumne River fisheries. & |
fl GOAL M S M CONSERVATION er £

Racuvrtahla and madn femmn camiimtnd coonmsn %



WATER FOR THE FUTURE

VUD’s future water need is defined

«1e amount of additional water required
in 2020 to limit drough restrictions to 25
percent of normal warer demand levels
when worst-case drought occurs. Future
need also involves EBMUD's Mokelumne
River water obligations, including signifi-
cant increases for fish flow releases, other
users’ demands, and EBMUD's service area
demand in 2020. Wich a worst-case three
year hypothetical drought, planners
project that extreme shortage conditions
in 2020 will result in an EBMUD need for
a minimum of an additional 130,000 acre
feet of water. This need for additional
water is the basis for designing the WSMP

composite programs.

CUSTOMER DEMAND

In non-drought conditions, EBMUD's 1.2
million customers use approximately 220
million gallons of water per day. The 2020
water use in EBMUD's service area is
projected to be about 250 million gallons

-day. This figure assumes implementa-

f EBMUD's current and planned
<2rvation and reclamation projects as’

well as water-saving acrivities outside of
EBMUD’s programs (such as state-
mandared efforts).

Per capita consumption will be relatively
stable, at approximately 110 gallons per
person per day. However, EBMUD’s
service area population in 2020 is esti-
mared to be more than 1.3 million people,
oran 12 percent increase over current
population.

DROUGHT MANAGEMENT
EBMUD holds Mokelumne River water

rights and contracts for a maximum of 325
million gallons per day, or 364,000 acre
feet annually, though that amount is not
currently available.

Averge annual nmoff in the Mokelumne
Basin, the source of 95 percent of
EBMUD's supply, is 735,000 acre feer:
however, runoff during five of the six past ~
drought years has been less than half of

- -7, For example, 1992 Mokelumne

unoff is projected ar 300,000 acre

tevr. [he Mokelumne River mnoff data,
based on 70-year historical records, include

several wet, normal and dry periods.
Projections of future available water are
based on this hydrological record, tested in
an EBMUD computer model to simulate
and compare future water supply with
varying runoff conditions, including a
worst-case drought.

EBMUD has simulated a worst-case
drought sequence of three-year duration
which is based in part on the worst droughe
on record, the 1976-77 experience,
coupled with a third dry year. With early
waming of low runoff and storage, the
worst-case scenario will alert EBMUD 1o
implement short-term customer rationing.
EBMUD's overall water management
objective for its reservoir storage and
operations is to maximize the available
water supply for its customers, while
meeting all legal, environmental and
institutional requirements and obligations.

OTHER DEMANDS

The District’s water source is the
Mokelumne River, but several agencies
hold first or “senior” water rights, which
must be met before EBMUD's needs. Five
upstream water agencies and four groups of
mostly agricultural downstream users - all
holding Mokelumne River senior water
rights — are expected to increase their
demands through 2020. Demands may
increase by nearly 30,000 acre feet in wet
and normal years. Dry year demands,
though less, also will have significant
impacts on EBMUD's ability to meet its
future need for water.

FISHERY NEEDS

The District is planning for additional
water releases, likely to be required by the
state and federal government, for fishery
needs. Preliminary estimates of fishery
requirements involve the evaluation of
water temperature, water flow and non-
flow related improvements. EBMUD's
draft Lower Mokelumne River Manage-
ment Plan proposes to release between
19,000 and 114,000 acre feet of water per
year depending on dry, normal and wet
year conditions and resulting reservoir
storage levels. This fishery management
plan is an essential foundation for analyz-
ing the alternatives in meeting EBMUD's
need for water in 2020.

The California Department of Fish and
Game, the State Water Resources Conerol
Board, and the Federal Energy Regulatory
Commission are also evaluating additional
Mokelumne River water releases for fishery
needs. The State is also developing
standards for water releases to enhance the
public trust interests and protect the San
Francisco Bay and Delta. District releases
to meet any new Bay-Delta standards are
assumed to be included in releases tor
Mokelumne fishery requirements.

Uncertainty regarding water requirements
for fisheries is the single greatest «urce of
variability in the EBMUD projections of
water shortage and availability.

; EBMUD’S Cust

Demands of Cther
Water Agencies

.
]

,,

¢ Mokelumne River
Releases for
Fisheries and Bay/
~ Delta Standards




PRIMARY COMPOSITE PROGRAMS

STORAGE
. CONSERVATION RECLAMATION oD SUPRLEMENTAL
COMPOSITE . wateR | reservorss PPLY
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{Conservation)
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Groundwater Storage
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Foomdt Storage

Groundwater Storage
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WSMP STUDIES AND
ISSUES

The Water Supply Management Program ,
with a Draft EIS/EIR expected in Novem-
ber 1992, is EBMUD's $15- million effort
to develop a long-range plan thar assures
adequate water supply through the year
2020.

Ohver the past three years, as part of the
WSMP, EBMUD has reviewed many
altematives for meeting future water supply
needs. This effort has included reducing
demand through conservation and
recycled water use, and augmenting supply
by storing more water — either in surface
reservoirs or in underground basins — and
by taking additional water from new
sources.

From these altemnatives the EBMUD
Board of Directors has designated six

composite programs for full-scale review in
v)‘»}mmg Draft EIS/EIR. A composite
p

is a combination of elements that

" ==z which were selected for detailed analysis b

i

l
together is intended to meet future water
supply needs. The six composite programs
shown above consist of combinations of
the following elements:

CONSERVATION - Measures may
include increasing levels of residential
inside and outside plumbing changes(ultra-
low-flush toilets and drip irrigation
equipment) and enhanced commercial and
industrial water audits. Water savings are
estimated to be from 7 million to 20
million gallons per day.

RECLAMATION - Recycled water
projects could include supplying treated
wastewater for major irrigators, dual-use
systemns at residential developments, and
certain industrial processes, with potential
savings from 8 million to 38 million
gallons per day.

RESERVOIR STORAGE - EBMUD's
Pardee Dam could be raised to create a

y the EBMUD Board of Directors in Aprit 1992, represent a range of altemarives

._’

much larger reservoir on the Mokelumne
River. Of over 80 alternative sites studied,
Pardee is the remaining surface storage

concept in the compasite programs.

GROUNDWATER STORAGE/
CONJUNCTIVE USE - In normal and
wet years, excess water could be stored in
the lower Mokelumne’s vast underground
basin, and withdrawn in dry years for
agricultural, fishery or urban needs, in lieu
of taking water from the river. This
constitutes “conjunctive use.” -

SUPPLEMENTAL SUPPLY - The
District has a U.S. Bureau of Reclamation
contract for significant American River
water, if downstream flow conditions can
be met. The construction of a pipeline plus
additional storage capacity would also be
required with this option. Alternatively,
water could be taken directly from the e
Delta, though a contract and extensive #7
treatment would be needed. '

S
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aqueduct could continue to pronde waterfrom the Mokeiumne Rivert 0 EBMUD cusmmets%« T
this issue addressed, the WSMP focus shifted tomeenngdmghtmrmedsandposs‘b L5t

« The Los Vaqueros reservoir site, for which Contra Costa Water District has prepme& a P.‘fo;ect Dzaft EIS}'EIR, isno I’onger under
consideration by EBMUD due to the availability of altematives with fewer environmental impacts, less cost, and higher water
quality. Also CCWD's construction timing goals could not be met with a joint project. '

¢ The requirements for Mokelumne River fisheries will play a critical role in EBMUD's determination of the water needed to meer all
demands in the year 2020. The State is reviewing water rights on the Mokelumne River in November 1992. The results could

further restrict EBMUD's available supply from this source.

* The Federal Energy Regulatory Commission recently announced intentions to review EBMUD's 50-year Pardee and Camanche
hydroelectric licenses regarding concerns about the fisheries issues. Three Bay Area Congressmen, EBMUD, several cities, and the
State Water Resources Control Board requested that FERC delay its review until the State water rights process is concluded.

HOW YOU CAN PARTICIPATE

« READ: EBMUD REPORTS on the WSMP are issued
periodically. The Draft Environmental Impact Statement/
Report will be available by late fall 1992. To add your name
to the mailing list, call 287-0145.

o LISTEN: To find out how the WSMP studies may affect
'nu, schedule a speaker for your city, civic group, neighbor-
- 1od council, public interest group, qr homeowners
| association. Call 287-0145 to request a speaker.

o WRITE: Whar are your comments about the programs that
. have been selected? How might these programs affect you?
" Write to: EBMUD Public Affairs, P. O. Box 24055,
Oakland, CA 94623

o ATTEND: Board meetings, public hearings, workshops, and
community advisory committee sessions are open to the
" public. Board meetings are held on the second and fourth
Tuesdays of the month at 1:15 p.m. in the EBMUD
Administration Building, 375 11th Street, Oakland, CA.
Call 287-0145 to receive notices and agendas.

éB EAST BAY - -
MUNICIPAL UTILITY DISTRICT

P.0. BCX 24055 « OAKLAND, CA 94623

BOARD OF DIRECTORS

Nancy J. Nadel, President
Katherine McKenney, Vice President
Andrew Cchen, John A. Coleman,
Stuart Flashman, John M. Gioiq,
Kenneth Simmons

Jorge Carrasco, General Manager
Artis Dawson, Manager of Public Affairs

WSMP Team
John Lampe, Mike Goldberg, Roberr Jung,
Judi Garland, Dennis Metaxas, Jackie Millet, Fran Monzin,
Terry Powell, Nicole Sandkulla, Al Tong, Mack Willamn,
EDAW, Inc.
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EBMUD UPDATED WSMP EIS/EIR

1. EXECUTIVE SUMMARY

The East Bay Municipal Utility District (EBMUD, or the District) plans to adopt an Updated
Water Supply Management Program (Updated WSMP) that includes new conservation and
reclamation measures, 2 Lower Mokelumne River Management Plan (LMRMP), and a number
of improvements 1o its water supply system. The improvements will allow the District to meet
the growing demands of EBMUD customers, to meet the growing demands of other Mokelumne
River water users, 10 improve the Mokelumne River fishery resources by implementing the
LMRMP, and 1o meet shortages during droughts. The individual improvements are referred 1o as
“components.” When components are ¢ombined into a set of actions, the set of actions is
referred 1o as 2 “Composite Program.” Implementation of this Updated WSMP constitutes the
“Proposed Action.” '

1.1  INTRODUCTION AND SUMMARY

This Environment Impact Statement/Environmental Impact Report (EIS/EIR) has been prepared
as an update to the 1989 EBMUD Water Supply Management Program (WSMP). The

1989 EBMUD WSMP EIR was certified in March 1989 asa program-level document. Four
different parties sued the District over alleged inadequacies in the 1989 WSMP EIR. The District
decided 10 address the concerns raised by the litigants by preparing this EIS/EIR, a new and

- more comprehensive smdy. This EIS/EIR is also a prooram -level document, prepa.red to fulfill
the requirements of both the California Environmental Qualu) Act (CEQA) and thé National
Environmental Policy Act (NEPA). A program-level document may be prepared under CEQA
on “a series of actions that can be characterized as one large project, and are related as logical
parts in a chain of contemplated actions™ (CEQA Statutes and Guidelines, Section 15168). Itis a
public document that examines [he need for the Updated WSMP, describes the planning process
used 1o screen alternatives, and examines the environmental consequences of the

Updated WSMP (or Proposed Action) and alternatives 10 the Proposed Action. Subsequent
project-level studies and CEQA-documents will be prepared for those components of the
Updated WSMP that may result in significant environmental impacts. The project-level studies
will advance the level of detail about each component associated with the Proposed Action.
Project-level studies will also provide the permitting agencies with the information necessary to
make a determination of permit apprbval. The District is the lead agency for the EIR under
CEQA. The U.S. Ammy Corps of Engineers {Corps) is the lead agency for this EIS under NEPA.

EZ:N:0s152:0054 Exez Sinmery 1-] EDAW,Inc Draft December 11,1992




EBMUD UPDATED WSMP EIS/EIR

This EIS/EIR represents the documentation of a comprehensive effort to:

. determine how updated economic growth forecasts, water demand projections and cost
estimates, as well as possible additional Mokelumne River flowrequirements would affect
the District’s need for water and the feasibility of potental allernatives available to the
District; .

. address how possible droughts and increasing demands by other Mokelumne River water
users would affect the District's need for water and the feasibility of alternatives available
to the District;

. define and apply additional environmental and social planning objectives and criteria in the
screening and selection of alternatives available 1o the District; !

. determine how new developments, such as the availability of the American River supply,
relate to and interact with the other aliernatives available 1o the District for meeuno ns
objectives; and

. address other program-level issues (e.g. growth-inducing impacts) raised during the
1989 WSMP litigation and during scoping for this EIS/EIR.

The first two items are documented in the need-for-water analysis. The District’s need for
additional water includes many supply, demand and operational conditions. The need for :

additional water for a WwOrst-case droué t scenario with rationing limiied to an annualized . ) 4

ystem-mde 25 percent in the year 2020, including the implementation of an EBMUD-proposed
LMRMP, is pro;ected to be 130 ﬁmusand-acre-feei (TAF).

The screening process and the use of planning objectives and criteria included an extensive
evaluation of aliernative components and Composite Programs. Six Composite Programs were
given equal consideration in the environmental evaluation process. At Updated WSMP
Workshop #13 on September 15, 1992, the EBMUD Board of Directors agreed 10 pursue two
alternatives that include groundwater storage/conjunctive use: Composite Program II or
Composite Program IV. The Proposed Action is defined as the pursuit of either of these two
Composite Programs, which include the following common components:

. Agueduct Securiry. An approximate 10-mile section of the Mokelumne Aqueducts through
the Sacramento-San Joaquin Delta would be secured against prolonged outages resulting
from earthquake-induced failures.

*  LMRMP. The Lower Mokelumne River Management Plan specifies flow regimes, B
reservoir operations, and hatchery operations that would enhance benefits to fishery DR
resources in the Mokelumne River while maximizing flexibility in managing a variable

EZ:N:Gs152:0054 Exec Summary 1-2 : EDAW,Joc Draft December 11,1992



EBMUD UPDATED WSMP EIS/EIR

water supply, uncertain future demands and uncertin linkages between fish populations
and fishery management activities.

. Conservation and Reclamation. These two demand-side components would reduce the
District’s projected 2020 demand for water from 250 million gallons per day (MGD) 1o
229 MGD, a reduction of 21 MGD.

«  Groundwater Storage/Conjunctive Use. Water would be stored in an underground basin
when excess surface water supplies were available and could be withdrawn during drier
years when surface supplies were below normal.

Groundwater storage/conjunctive use is considered to be the environmentally superior
alternarive for increasing storage and water availability, but its implementation would be
institutionally very complex. The Proposed Action would include the possible adjunct of
American River water delivered through the implementation of a Folsom South Canal
Connection. In this approach, American River water avzilable 1o the District under its 1970
contract with the U.S. Bureau of Reclamation would be conveyed to the Mokelumne Aqueducts
through a 16-mile pipeline connecting with the current terminus of the existing Folsom South
Canal.

12  THE NEED FOR WATER

The purpose of the Updated WSMP is to provide an adequate water supply. The future “need for
water” is the additional water required at projected 2020 levels of development to limit drought
restrictions to 25 percent of normal water demand levels when a worst case drought occurs.

L]

121 Overview -

Future water needs are defined by integrating and quantifying four problems and challenges as
defined by the District Board of Directors:

- the number of District customers is projected 1o increase; therefore, the District’s demand
for water is expected to increase unless some action is taken;

- the demand for Mokelumne River water by non-District users is projected to increase;
- the District faces possible reductions in supply due 1o increased allocations of water to

lower Mokelumne River resources, including {isheries. The number of salmon in the lower
Mokelumne River has been reduced from previous conditions; and

EZ:N-0s152:0054 Exec Summary 1-3 EDAW. Inc Draft December 11,1992




EBMUD UPDATED WSMP EIS/EIR

- District customers face possible shortages of water from droughts.

. The need for water is affected by many supply, demand, and operational conditions and is an

important benchmark for long-term planning. Some of these conditions are within the District's
control, such as operational criteria; some may be influenced by the District, such as water
demand within the Service Area and additional releases for fisheries; and others are outside the
District’s control, including future precipitation and runoff and diversions by other agencies.
The major factors affecting the need for water and the projected 2020 values for these
assumptions are presented in Exhibit 1-1. The need for additional water at projected 2020
levels of development is 130 TAF during the three-year design drought and is the basis for
designing the Updated WSMP Composite Programs.

122  Customer Demands and Deficiency Rules

EBMUD customer demand is projected to increase from a 1990 level of 220 million gallons per
day (MGD) (a normalized level of demand that assumes the current drought did not occur) to
250 MGD in 2020 (an average annual growth rate of 0.4 percent). This projection includes
reductions for existing and adopted conservation and feclamation programs. EBMUD’s storage
capacity and rationing policy allows it to continue servin g its customers during dry years.
During dry periods, EBMUD imposes rationing on customers-based on projected storage at the
end of September. By applying deficiencies in the early years of a drougﬁi (“early deficiency
rules”), EBMUD attempts to minimize rationing in subsequent years if a drought persists, while
continuing to meet its current and subsequent year fish release requirements and obligations to
downstream agencies. The limit of 25 percent reduction in average annualized system-wide

water use was adopted as a reasonable planning criterion in 1989 to limit impacts on EBMUD
customers.

123  Mokelumne River Runoff, the Drought Planning Sequence and Minimum Storage,
and Demands of Other Agencies

The District uses 70 years of Mokelumne River Sr:eamﬂow data as the hydrologic database.

This historic record is utilized by the District’s computer-based Mokelumne River water balance

model, EBMUDSIM. This model allows for the simultaneous consideration of many interrelated

factors and is used as a water supply planning tool by estimating reservoir storage levels,

downstream river flow rates, deliveries to customers, etc. over the 70-year study period based

upon input assumptions for customer and other agency demands, fish releases, eic.

EZ-N:(152:0054 Exec Sammary 1-4 EDAW. Inc Drafi December 11,1592
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Exhibit 1-1
Major Factors and Assumptions
Affecting the Need for Additional Water

2020
Factor Assumptions
EBMUD'S 280 TAF

(250 MGD) |

Future Mokelumne River 130 - 1,595 TAF
Runoff / Pardee Infiow34

Drought Planning Sequence 1976, 1977, 185 TAF [
& Related Minimum Storage 40 TAF (Dead Storage) |

_ — | IN 2020
Operations and Diversions of {
Other Water Agencies! ; : .
Upstream Agencies . 32 TAF %
59-104 TAF ¢
Annual Mokelumne River Releases 19-114 TAF
for Fisheries!
Future Amount of Mokelumne ? 2 . :
River Water Needed to Meet Assumnes river releases for- - i
New Bay / Delta Standards’#  fisheries addresses this factor;
Notes:
1 Conditions adding 1o the Distict’s need for water TAF = thousand acre-feet
2 Condidons reducing the District's need for water MGD = million gallons per day
Conditions which could add to or reduce the District's need for water LMRMP = Lower Mokelumne River Management Plan
Conditions largely outside District's control
Source: EDAW, Inc., and EBMUD
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ERMUD UPDATED WSMP EIS/EIXR

Precipitation and runoff are factors outside the District’s control. The District’s ability to store
Mokelumne River water is the primary reason that, despite the high variability between normal-
and dry-year runoff, water would likely be available 10 its customers in most years. In some
years, however, runoff woutd not be sufficient to supply current needs. To simulate a worst-case
drought event to define the District’s need for additional water, a series of drought sequences
were analyzed. While 1976-77 was the worst drought on record, it is possible that a similar
event could occur some time in the future but without a vefy wet year like 1978 immediately

-following, making the drought more severe. To plan for the possibility of such an event during

the 30-year planning period, an average of the two driest years on record, 1976 and 1977, has
been used to replace the historical 1978 hydrology. The amount of runoff assumed to occur in
the third year of the sequence is a critically dry flow of 185 TAF. Inaddidon, it was assumed
this 1976, 1977, 185 TAF “drought planning sequence” would not cominué beyond the third
year, and all accessible storage would be used without reserving water for a fourth dry year. The
minimum storage level under this drought planning sequence would be 40 TAF, equal to the
amount of the District’s inaccessible, or “dead,” storage. -

Another factor affecting the need for additional water is the increasing level of demands of other
agencies. The total demands of both upstream and downstream agencies with Mokelumne River
water rights senior to the District’s affect the District's need for water in two ways: by reducing
the inflow to Pardee Reservmr and by increasing the District’s release requzrements from
Camanche Reservoir, |

1.2.4 Mokelumne kiver Fisheries and the Bay/Delta Proceedings

The fishery release requirements on the lower Mokelumne River are one of the greatest sources -
of variability and uncenainty in the projections of shortages and water availability. The

“objectives and flow requirements associated with EBMUD’s proposed LMRMP will be

addressed at the State Water Resources Control Board (SWRCB) hearings on the District’s
Mokelumne River water rights, cunently in progress. Under the LMRMP, EBMUD is proposing
1o protect aguatic resources of the Mokelumné River by modified reservoir operations and
increased releases of water, structural and operational improvements at the Mokelumne River
Fish Hatchery, leadership and participation in non-flow enhancement measures, and continued .
monitoring and research. Recommended Mokelumne River minimum flows are based on
temperature and habitat requirements balanced with water availabilit'y. Different flows are
provided for different year types.

EZ:N:05152:0054 Exec Summary 1-6 EDAW, Inc Deaft December 11,1992
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Up-Migration and Spawning -

. Wet/Normal Years—flow would be released (from Camanche) to provide 100 percent of
optimum spawning habitat.

. Dry Years--flow would be released to prbvide 80 percent of opimum spawning habitat

. Critical Dry Years--flow would be released to provide 50 percent of optimum spawning
habitat. Minimum passage flows would be provided below Woodbridge dam.

Fry and Juvenile Rearing

i
!

. Opumum flow (balanced with spawning flows and out-migration flows) would be provided
in all years without ﬂood control releases.

Out-Migration

. Wet/Normal Years-—-flow would be released to provide suitable temperature conditions for
out-migrants through June. Qut-migrants would be trucked past Lake Lodi and the Delta
through July (1 percent of migrants).

d Dry Years--flow would be released to provide suitable temperature conditions for out-
migrants through May. Out-migrants would be trucked past Lake Lodi and the Deha
through July (30 percent of migrants).

. Critical Dry Years--flow would be released to provide suvitable temperature conditions for
out-migrants to Lake Lodi. All out-migrants would be trapped and trucked past Lake Lodi
or returned to the hatchery for rearing.

One result of the SWRCB water rights or Bay/Delta hearings may be increases in the minimum
required releases of water. The Cori_lposite Programs are based in part on the releases contained
in the District’s LMRMP and assume that these releases will satisfy required releases to the
Delta that may be adopted by the SWRCB. -

1.3 SELECTION OF SIX PRIMARY COMPOSITE PROGRAMS

In February-1990, EBMUD notified the public and resource agencies of its intent to prepare an
Updated WSMP. Through the formal “scoping process,” as defined by CEQA and NEPA, -

. EBMUD solicited input on alternatives. The Updated WSMP addresses an extensive range of

- alternatives to help meet EBMUD’s 2020 water needs. Alternatives include reducing demand on
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the Mokelumne supply through conservation and reclamation (the use of recycled water) and
augmenting supplies through groundwater storage/conjunctive use, reservoir storage and
supplemental supply.

1.3.1. Oven{iéw

A thorough alternatives screening process reduced the range of alternatives within each of the
component categories based on evaluation using the District’s planning objectives and related
screening criteria. The District’s planning objectives and screening criteria are very
comprehensive and cover a broad array of issues. These are organized into the categories of:
operational, engineering, legal and institutional; economic; public health, public safety and
sociocultural; and biological. The surviving component aliernatives were then used to develop
aliernative Composite ?rograms, or groups of demand-reduction and supply components that
together would provide EBMUD with an adequate water supply. Six Composite Programs were
identified to represent a reasonable range of alternatives. In addition to supply and demand
alternatives, engineering solutions were developed to strengthen the Mokelumne Aqueducts to
prevent a prolonged interruption of service as a result of a major earthquake. Strengthening of
the Mokelumne Aqueducts is assumed as part of each Composite Program. Therefore, the
Updated WSMP does not include extended outage of the Mokelumne Aqueducts as a water
supply concern. Exhibit 1-2 identifies the six Primary Composite Programs and indicates the
components that form the Composite Programs. A description of each Primary Composne
Program is provided in Chapter 7 of this EIS/EIR.

1.3.2  Conservation

EBMUD currently manages a wide-ranging and successful conservation program thatincludes
education, incentives, regulation and ongoing studies. Conservation savings are achieved
primarily by introducing water saving technology in the form of hardware and by persuading
customers to use water more efficiently. Long-term hardware changes that could achieve
additional water savings for EBMUD customers include the installation of ultra-low flush toilets
low flow showerheads and faucets, water-efficient appliances, efficient outdoor irrigation
systems, and enhanced commercial and industrial water audits. Alternative programs studied-
include varying percentages of customer participation, inspections to assure that water-saving
hardware will remain in use by customers, rebates, mandatory landscaping measures, and
programs that foster public awareness of water use. Depending on the program chosen, water

*
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EBMUD UPDATED WSMP EIS/EIR -

savings in the year 2020 are estimatedto range from seven 1o 35 MGD above the savings
already realized from existing and adopted conservation programs.

133 Reclamation

The use of recycled water for selected exterior irrigation and industrial process water is an
ongoing EBMUD practice. A number of reclamation programs have already been implemented
by EBMUD, and additional reclamation opportunities have been identified. The Updated

WSMP alternatives analysis examined a full range of techniques including expanding the

existng use of non-potable water by major irrigators (golf courses, parks), exporung treated .
wastewater to the Delta for salinity control, and pursuing advanced treatment technology for
potable use of recycled water. The most feasible alternatives include additional reclamation
projects that provide non-potable water for irrigation and industrial uses. In the year 2020, these -
projects could save the District between eight and 29 MGD above the savings already realized
from existing and adopted reclamation programs. )

134  Groundwater Storage/Conjunctive Use

The purpose of oroundwaier storage/conjunctive use is 10 store surface water in the ground in
years when water is available and to use this stored oroundwaler in conjunction with or in lieu of
surface water supplies ir- dry years. Potential basins with the ability 10 provide storage were
examined and the best opportunities were found 1o exist in San Joaquin County near Lodi. A
broad range of recharge methods and alternative withdrawal scenarios were evaluated.
Successful implementation-of both recharge and withdrawal mechanisms would relyona hz°h
degree of cooperation between EBMUD and San Joaguin County entities.

135  Reservoir Storage

Alternative surface storage opportunities were examined at 2 number of locations throughout the
Bay Area and Sierra foothills. The alternatives included the development of new reservoirs, the
expansion of existing reservoirs, and cooperative efforis with other agencies for the development
of reservoirs. Three reservoirs were found to be capable of meeting most of the identified need.
These three alternatives, Buckhorn Reservoir, Los Vaqueros Reservoir and raising of Pardee
Dam to expand Pardee Reservoir, were studied in more detail and one, Raise Pardee, was
included in the Primary Composite Programs. The raisin ¢ of EBMUD’s existing Pardee Dam in

.the Sierra foothills presents an opportunity for increased storage with far fewer environmental
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impacts than would occur from development of the same amount of storage at 2 new site. The
Los Vagueros alternative, studied as a joint project with Contra Costa Water District (CCWD), is
not being pursued because of its higher costs, potential health risks associated with drinking
Delta water, environmental impacts, and incompatibility of CCWD and EBMUD
implementation schedules.

1.3.6  Supplemental Supply

A number of sources of additional water for use by EBMUD customers were evaluated.
Alternative sources ranged from diversions from the Delta to implementation of EBMUD s long-
§he1d but unused contract for water from the American River. Delivery sysiems for an additional
supply ranged from pipelines to barges. Two alternatives were studied in more detail:,
diversions from the Delta and construction of a pipeline to allow EBMUD 1o utilize its existing
American River contract with the Bureau of Reclamation. _

1.3.7  Composite Programs

A range of Composite Programs was developed that would meet EBMUD's identified need for

- .additional water in the year 2020. All but one Composite Program alternative rely on an
assumption that an annualized maximum, system-wide, 25 percent reduction in demand

accomplished through rationing could be achieved in times of drought. This maximum

25 percent reduction (called a Drought Management Program, or DMP) is consistent with

existing District policy and allows EBMUD to impose reasonable limits on demand to preserve
supplies for future dry years. With existing conditions, the 25 percent rationing alone is not
sufficient to allow the District to meet its projected demand at 2020 levels of development.

‘Measures to help the District meet demand include both demand reduction measures and

additional storage and supplemental supply alternatives. One alternative Composite Program
(the Demand-Side Manageinent Composite Program) provides no additional supplies but’
includes aggressive conservation, reclamation, and drought management programs. The DMP
would be increased from 25 percent to 35 percent to accommodate the resulting shortage.
Another Composite Program developed as the Least Cost Aliernative includes supply-side
measures only (the Groundwater Only Composite Program). Others combine demand-reduction
alternatives (conservation and reclamation) and additional supply sources (i.e., groundwater
storage/conjunctive use, reservoirs and éupplemenuﬂ supply). These six Primary Composite
Programs, summarized in Exhibit 1-2, are the focus of this EIS/EIR. ‘
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14 KEY IMPACT DISTINCTIONS BETWEEN COMPOSITE PROGRAMS

A comprehensive evaluation of all components and Composite Programs against the screening
criteria was conducted. This section summarizes the most important distinctions between the six
Primary Composite Programs. Two types of distinctions are considered: program-level and site-
related.

This EIS/EIR is a program-level document prepared in accordance with the National
Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA).
Under CEQA, 2 program-level EIR may be prepared on a series of interrelated actions that can
be characterized as one large action. The level of analysis in this document reflects the
programmatic nature of the Updated WSMP includin ¢ the impacts of each Primary Composite
Program as a whole. Analysis of potential site-specific impacts is preliminary and limited in
detail, because the sites, routes, designs, sizes and configurations of the individual projects that
could be developed to implement the Updated WSMP (Proposed Action) are yet to be detailed.
Additional environmental analyses of the project-specific impacts of the individual projects that
comprise the Updated WSMP will be performed in more detsil when individual projects are
proposed. .

This Executive Summary first presents key program-level considerations that distinguish the
Primary Composite Programs, including issues that would affect internal EI?MUD policies (such
as operations and economics) or regional or state-wide issues such as growth-inducing impacts.
Program-level issues have been identified to allow for the consideration of broad policy
alternatives, and to ensure the consideration of cumulative impacts that might be overlooked on 2
case-by-case basis. These proéi‘iim-level considerations are summarized in Section 1.4.1. Key
site-specific impacts that distinguish each Composite Program include public health, safetyand
sociocultural impacts and biological impacts associated with 2 particular project location or
feature. These are summarized in Section 1.4.2.

141  Key Program-Level Distinctions

Each Composite Program has been developed to meet the District’s need for additional water.
The screening criteria have allowed the alternatives 10 be evaluated against a broad range of ‘
issues, resulting in the identification of alternative Composite Programs that represent a '
reasonable range of alternatives, generally with the fewest environmental impacts. At the

program level of analysis, however, several issues distinguished the Primary Composite
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Programs from each other. The major program-level distinctions are generally non-mitigable at
the project level. They are highlighted in the following discussion to facilitate identification of
issues raised during the 1989 WSMP litigation and during scoping for this document. These
program-level issues are noz, however, any more significant than site-related impacts and could,
in fact, be site-related. They are identified in this section to distinguish them as impacts of

- selecting a particular Composite Program as the Proposed Action and to illustrate what that
policy decision means to the District, to other agencies, or (o the resources or issues of state-wide
or regional importance. The major program-level distinctions are summarized in Exhibit 1-3
and discussed below.

1.4.1.1 Institutional Reliability. Two Composite Programs appear 10 be distinctly less ‘
reliable than the others. Composite Program I would rely on mandatory demand-reduction
measures and 35 percent ratoning to meet the 130 TAF need for additional water during the
three-year drought planning sequence, and Composite Program III would rely on the Deltd to
supplement the Mokelumne River supply. On the other hand, Composite Program V (Raise
Pardee), once it were implemented, would likely be the most reliable.

Composite Program I - Demand-Side Managemen:. There are many uncertainties about
customer behavior. Estimates of expected participation and savings from Conservation Level IV
may be too optimistic. Neither the extent of customer participation nor the long-term acceptané:e'
of many mandatory measures has been tested. No other water districts are known 10 have
implemented such aggressive conservation programs at so large a scale.

Calculation methods and other assumptions rely on available daia, many of which have.only
‘recently been developed and which have limited proven results. In order 1o sustain the high
savings levels, especially in drought Qeriods, significant monitoring, control of demand and
follow-up enforcement procedures would be needed. Residential per capita use during a worst-
case drought would need to be lower than that achieved during the 1976-77 droughtl

Composite Program III - Delta Supply.n This Composite Program would depend on thé ability to
withdraw water from the Sacramento-San Joaquin Delta when needed over the next 30 years.
The central purpose of current Bay/Delta proceedings, begun in 1987, is (o develop and
implement water quality objectives to protect both the beneficial uses in the Bay/Delta and out-
of-estuary beneficial uses of Bay/Delta waters. The planning and regulation process concerning

EZ:N:05152:0054 Exec Summeary i-13 EDAW. Inc Draft Deceniber 11,1992
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the Delta is complex, controversial and lengthy. Itis likely 10 continue and could place future
restrictions on the use of Delta waters by the District. Even if the “take-out” at Bixler, for
instance, were initially approved and a facility constructed, there is no assurance thatongoing
concerns for the Delta would not prohibit EBMUD from realizing this yield at some unknown
future time. This is especially true since EBMUD would need the water during a severe drought,
when other users would most need Delta water and when the resources of the Delta would be
most stressed. There is, therefore, serious question whether a Delta Supply source would meet
the District’s need for water.

Composite Program V - Raise Pardee. Pardee Dam and Reservoir, along with substantial
surrounding watershed lands, are owned and operated by EBMUD. Within the terms of its
rights, licenses and permits, the District has a high degree of autonomy in project operations.
This is distinct among the Composite Programs, and this Composite Program would likely be the
most institutionally reliable assuming it could be implemented.

1.4.1.2 Technical Reliability. One Composite Program appears 10 be less technically reliable
than the others: Composite Program III would require more complex pre-treatment processes
and reverse osmosis, making it less reliable. Composite Program V would be the most
technically reliable of the six Composite Programs because the added water would be delivered
to the Service Area by gravity flow and would reqiire the least treatment.

Composite Program IiI - Delta Supply. This Composite Program would require the most | _
complex water treatment facilities of any Composite Program. While the technology is known
and proven, as with all mechanical devices, the greater the complexity the greater the potental
for technical failure. This level of compiexity is unique to Composite Program II. In additon,
the Dela is vulnerable to earthquakes. Earthquake-induced failure of the levees and the resultant
flooding of the Delta could impact Delta water quality for months, making the water treatment
plant’s operations problematic. This level of earthquake sensitivity is unique to Composite
Program III.

Composite Program V - Raise Pardee. Raise Pardee utilizes the existing EBMUD operations
and treatment systems, utilizing gravity flow through the Mokelumne Aqueducts. This is distinct
among components and would provide the District with a high degree of reliability. Composite
Programs I, TI1, IV and VI all would require pumping, which would present some additional -
possibility for technical failure when compared 1o conveyance by gravity flow.
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1.4.1.3 Operational Flexibility. Composite Program operational flexibility is measured by the
system’s ability to respond to change. Change could include additional water demands or
reductions in the availability of supply. Composite Program IV would offer the most operational
flexibility because of the redundancy of supply sources. Composite Program 1, on the other
hand, would remove the function of flexibility from the District’s current approach to controllin g
supply and replace it with the customers’ responsibility 10 control demand.

Composite Program IV - Groundwater and Folsom South Canal Conneciion. All Composite
"Programs utilizing groundwater would add a second source of dry-year water. As Mokelumne
storage decreases, District operators could hold reservoir storage and introduce groundwater 1o
the aqueducts through any of the extraction methods. The Folsom South Canal Connection
would add a third source, thereby providing additional redundancy in the event the Mokelumne -
River supply were to become unavailable.

Cémposize Program I - Demand-Side Managemen:. District operators currently can move water

from foothill to local storage to respond to changing condit_ibns such as ronoff and demand. As

storage decreases, ratioﬁing imposed on customers iné::easés,' consistent with current District

policy. Because of the high levels of base conservation and reclamation in this Composite

Program, customers may not be able to achieve the required drought year rationing. Flexibility
would be removed from the operators’ control and would be passed on; to the customer.

i
|

1.4.1.4 Implementation Flexibility. Comi)osite Programs with major construction projects or
long lead times may not be as flexible to implement. These projects would include the raising of
Pardee Dam, a Delta treatment plant, and the Folsom South Canal Connection. Conservauon
and Reclamation programs could be phased to achieve intermediate levels of savings.
Groundwater elements in Composite Programs II, IV and VI could be phased or expanded
through the addition of recharge basins, surface water distribution systems, and extraction wells.

1.4.1.5 Implementation Logistics. Given today’s regulatory climate and increasing concerns
over environmental issues, any new water supply program would be difficult to xrnplement, and
the evaluation of the Composite Programs against these criteria is somewhat subjective. Each of
the Composite Programs would have unique obstacles related to 1mp1ementab1hty There would
be no certainty that any one of the Composite Programs would be any easier to implement than
the other five Composite Programs. Professional judgement has, therefore necessarily been
applied in the evaluation process.
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Composite Programs II and VI, which would rely on groundwater storage/conjunctive use,
would have distinct uncertainties about their implementation. Compositf, Program IV, pairing a
groundwater storage program with the Folsom South Canal Connection, is designed to help
address this concern and is judged to be distinctly more implementable than Composite
Programs Il or VL. At the December, 1991 EBMUD Board of Directors WSMP Workshop #3,
San Joaquin County's representative stated that one condition for EBMUD's participation in s
groundwater storage/conjunctive use program in San Joaquin County would be to bring
additional water into San Joaquin County in order to make a greater contribution to "filling" the

vacant aquifer volume. They also stated that their basin "stabilization" goals could not be
achieved without American River water.

|
Significant institutional constraints affecting the feasibility of a conjunctive use program must be
overcome before such a program could be implemented. Constraints include the desi gnation of a
groundwater management entity in San Joaquin County, negotiation of agreements for joint
programs with San Joaquin County, and other lower Mokelumne River water users. Potentially,
the acquisition of water rights for groundwater recharge and withdrawal would be required.
These constraints would introduce an element of uncertainty that could affect not only the timing
but also the likelihood of ever implementing a cohjunctive use program.

Resolunon of instirutional constraints could require many’ years. On the other hand, legislation
or drouOht-mduced necessity could help resolve these issues. The amount of time required to
resolve these considerations would depend on EBMUD's commitment 10 the program, strong
leadership, and the cooperation of and benefit 10 San-Joaquin County and its residents.

1.4.1.6 Minimize Rationing. Composite Prdgram I would be the only Composite Program
with customer deficiencies greater than 25 percent. In the third year of the drought planning
sequence, system-wide annualized rationing of 35 percent would be imposed. This ratoning
level would require an approximate 50 percent reduction in water use by residential customers.
1.4.1.7 Econorruc Impacts. A summary of key economic parameters is presented as Exhibit 1-

4. Composite Program VI would be the least expensive, and Composue Program I would be the
most expensive for all parameters considered.

Gross capital costs range from $122 million for Com'posile. Program VI to $400 million for
Composite Program I, with the present value of all capital repayment, operations, and
maintenance costs totaling from $110 million for Composite Program VI to $650-million for
Composite Program L Unit costs would range from $800 per acre-foot for Composite
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Program V1 to $4,600 per acre-foot for Composite Program I: Composite Program VI would
have no direct customer costs, while the $400 million present value of Composite Program I
direct customer costs would increase the unit cost to $7,500 per acre-fool. Rates would increase
by about four percent with Composite Program VI and by up 10 30 percent for Composite
Program L

System Capacity Charges, fees charged to new water service applicants 1o pay a portion of the
cost of providing new water service capacity, would decline from existing rates for Composite
Programs I, IV, and VI, would remain about the same for Composite Program V, and would
increase moderately for Composite Programs I and II1.

!
Composite Progmfn I would be the second least expensive for all parameters, with a gross
capital cost of $165 million, a unit cost of $1,700 per acre-foot, and rate increases generally less
than 10 percent. Direct customer costs for Composite Programs I1, 111, IV and V would have a

present value of $130 million, which would add approximately $900 per acre-foot to the unit
cost.

Composite Programs IV and V would the next least expensive. Composite Program V would
have higher capital costs and Composite Program IV would have hi gher operations and
maintenance cc:st.si Both Composite Programs would have similar System Capacity Charge
impacts, rate impacts, and unit costs ($2,000 and $2,200 per acre-foot, respecuvely)

Composite Progra:h I would be the second most expensive for all parameters, with capital,
operation and maintenance costs approaching those of Composite Program 1, a unit cost of
approximately $4,100 per acre-foot, and rate increases ran ging up 10 30 percent. Composite
Program 1T would be the most affected by increases or decreases in the price of energy.

1.4.1.8 Short-Term Impacts to People. The Composite Programs fall into three distinct
groups relative to this concern:

Composite Program I - Severe drought restrictions

Composite Programs II through V - Moderate drought restrictions
Composite Program VI - No change
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Exhibit 1-4
Summary of Key Economic Parameters

Composite Program

1 I 111 v v VI
Gross Capital Cost $400M $165M $378M $262M $322M | S122M
Present Value Cost $650M $250M $610M $340M SiQOM S110M
(3992-2020 costs less 2020 net salvage) ’
Direct Customer Costs $400M $130M $130M $130M $130M S0
Present Value
Unit Cost Without Direct | S4600/AF {$1700/AF-[$4100/AF  [{S2000/AF |$2200/AF | SR00/AF
Presen: Value Customer Costs
WihDiret | §7500/AF |S2600/AF {SSO00/AF  |$2900/AF 1$3100/AF | $800/AF
Total System.  Region 1 $1900 $1000 $1700 $1300 $1500 $800
Capacity (mo action = . ' -
Charge $1600) 1 :
{assuming 1/3 of . t .
capital costs are Region 7 $9200 $6700 $8800 $7700 $8200 | $6300
SCC funded) (no action = )
$8100)

Rate Increase 2000 24% 1% 30% 16% 17% 4%
Above
No-Action - 2010 29% 9% 19% 13% 11% 4%
{assuming 273 of
capital costs are 2020 26% 1% 16% 10% 6% 3%
rate funded, 1.6 ) '
debt service
coverage ratio)
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Composite Program I would introduce 2 demand-side management approach to managing the
future water supply. The existing District deficiency policy of a maximum system-wide
25 percent customer reduction would be revised to allow up 10 a 35 percent sysiem-wide
reduction. Severe drought restrictions would be placed on customers, especially the residential”
category, which would experience up 10 2 50 percent rationing during the third year of the

‘ drought planning sequence.

Composite Program I - Demand-Side Management (Conservation Level IV, Reclamazion
Alternarives A2 and A6, 35 Percen: DMP). The following discussion assumes that the expected
savings would be achieved, despite the uncertainties of reliability discussed in Section 1.4.1.1
The socioeconomic effects of Composite Program I would occur primarily during a severe
drought, especially in the third year when a 35 percent rationing program would be imposed.
This 35 percent reduction would be a system-wide annualized average and would be higher for
residential customers, especially in summer months. —

During normal or wet years, the implementation of Conservation Level IV (without any DMPs
in most of those years) and the development of Reclamation Alternatives A2 and A6 would be
expected to have some negative socioeconomic impacts and some positive ones, assuming the
savings would be as estimated. Negative impacts would include costs to households 1o re-
landséape after a drought and the necessity to adapt o a differennf type of (waier-conserving)-
landscape material. In addition, enforqement of Conservation Leve] IV would include extensive
monitoring of customers’ water use byEDistricr employees.

For non-residential customers, reductions required by the DM P would not be as high as those
required for residential customers. This is because residential customer demand is 60 percent of
the District's metered demand during normal years, and cuts would be made where the most
potential for savings could be achieved. Ttis also because much of the non-residential water use
is critical to the economic well-being of firms and to the area's economic health. Effects on
businesses could in turn affect residential customers who are employees of these firms more
severely than restrictions on their household water use. The appeals and exemption process
would also likely be more successful with non-residential customers where jobs and economic
well-being are involved. Firms that could Claim severe hardship would include landscape

contractors and nurseries, whose well-being is ofien directly tied 1o the residential customers
discussed above. . '

o .. 3
t
L v
. 5
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Composite Programs II, III, IV, and V (Conservation Level 1 and Reclamarion Alternative Al ).
Except for a moderate voluntary program of replacing toilets, most of the conservation efforts in
Conservation Level I would be expansions of the District’s existing and adopted programs.
They would be expected to have only minor impacts on individuals, households and businesses.
A 25 percent rationing would have drought-related negative effects; however, these should be’
less severe than those of the 35 percent rationing imposed in Composite Program 1.

Composite Program VI. This Composite Program would employ only existing and adopted
conservation and reclamation programs, and socioeconomic impacts from these components are
not expected.

i
|

1.4.1.9 Growth-Inducing Impacts. Making the water supply more reliable and securing
drought year water to support additional growth could have East Bay growth implications. This
would hold true for all Composite Programs. In addition, indirecuy securing San J oaquin
County’s dry-year yield by proceeding with groundwater could also affect San Joaquin County’s
growth. The completion of the Folsom South Canal Connection could further influence growth
in the Sierra Foothills region by providing access 10 an American River supply.

All Composite Programs. The provision of water is both growth-inducing and growth-
accommodating and depends more on individual perspeéﬁve than on any objective analysis.
Water is only one of many factors that influence growth.: Households move into or stay in an
area’'because of housing costs, job opportunities, public services (especially schools), taxes,
perceptions of crime or public safety, transportation systems and costs, cultural and recreational
amenities, lifestyle needs, and the proximity of friends and relatives. The location factors

- affecting development decisions by commercial and indusirial firms include many of the
concerns of residential decision makers.

These location decisions are filtered through the political process, especially through the
planning, zoning and development activities of individual cides, counties and regional agencies.
The estimates and projections of the District's future water demand are based primarily on the
planning and growth policies of those jurisdictions within the District, as reflected in the
Association of Bay Area Government's (ABAG) growth 'projections. ABAG in its Projections
90 report states that "the key assumptions . . . are local governments' plans, policies, and
regulations affecting the use of land. Local development policy reflects city, county and service
district intentions to regulate development and to support it with urban services, such as sewers,
water and roads . . . The projections process included extensive local participation and review."
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ABAG has recently released 1992 projections. These data were not available, however, at the
time the Updated WSMP demand projections were developed.

At this time, therefore, District projections are based on the growth policies and expectations of
those jurisdictions within its currently defined Ultimate Service Boundary (USB). District
projections do not exactly coincide with every jurisdiction's projections, but they are as close as
can be expected given the assumptions and qualifications that normally aééompany population
projections. If the District were to change its USB or be forced by legal action or other means to
expand service outside the present USB, then the projections would need to be adjusted
accordingly. On the other hand, if the District is able 10 resist expansion, the result could be that
growth outside the USB would be limited. While other jurisdictions actually enact and
implement land use policies, whether or not the District supplies water in an area could
effectively encourage or limit gi'owth.

This growth discussion is applicable to all Composite Programs, although there could be some
instances of households and businesses leaving or deciding not 1o move into the Disict's
Service Area if they perceive the planning assumptions under Composite Program 110 be too

' uncertain or too risky for their needs.

. Composite Isrograms II, IV, and VI. If the groundwater table in San J oaquin County were left
with a net inérease after the dry year needs of EBMUD were met, and if any county were 1o
attempt to utilize the additional water without reducing its use of an equal amount of water from
a separate sdurce, these Composite Programs could be assumed 10 be growth inducing and
growth accommodating, just as would be the provision of water within the District Service Area.
Composite Program IV, combining groundwater with the America River source, could be even
more growth-inducing than groundwater alone. San J oaquin County has identified the American
River as the additional water source necessary 1o achieve its goal and may wish to use the
Folsom South Canal Connection for the conveyance of water that the county gains the right to
purchase. Therefore, Composite Program IV could be potentially more growth-inducing in
San Joaquin County than Composite Programs I or VI

1.4.1.10 Recreation Impacts. Inundation of 1 1% miles of the existing Electra Run on the -
Mokelumne River would subtract from a state-wide resource that has already been reduced.
This would occur at the same time that the population of California and the nation is growing
and demands for wilderness outdoor experiences or eco-tourism are increésing. Accordingly,
.Composite Program V would be distinct in its program-level implications for recreation.
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1.4.1.11 Water Quality Impacts. Composite Programs I and V would rely wholly on the high
guality Mokelumne River as the ultimate source ‘of water for District customers. Pursuit of any
other Composite Program would indicate a change in District policy.

Composite Program IV would add American River water through the Folsom South Canal
Connection. Composite Programs IL, TV and VI might add a lower quality supply source,
groundv.;ater to the District’s drinking supply if the direct-to-agqueducts method were
implemented. Composite Program III, Delta Supply, would be dxsuncd) inferior, however, in
terms of water quality.

Composite Program III - Delta Supply. Of the ten alternative water sources studied for the
Updated WSMP, Delta water (whether used alone orin a Delta- Mokelumne blend) ranked
lowest of the sources in before-treatment quality. Delta water contzins high levels of several
carcinogens (Trihalomethanes, or THMs) and other unhealthy constituents (bromate). THMs are
known carcinogens, and bromates are suspected carcinogens. While it is currently believed high
levels of treatment can reduce these contaminants 1o safe levels, there may be other unknown
contaminants or undiscovered risks concerning known constituents. Therefore, there are health
risks associated with Delta water regardless of the level of treatment.

The State Water Resources Control Boardl (19882) concluded in its report as referee in the case
EDF et al. v. EBMUD, “Prudence requires that public water supphers should minimize |
lreatment uncertainties by seeking water from the best available source and as removed from the
potential for degradation as possible.” Treatment of lower gualily sources can be exn'emely

costly and there is always the risk that treatment plants will fail 10 rehably remove contaminants

from lower quahty sources.

EBMUD does have choices in source water quality, and Composite Program III would be
disﬁncﬂy different in its use of Delta water. More serious a concern is what is not presently .
known about Delta water, what new contaminants or carcinogens will be discovered in the
future, and whether EBMUD wants to build its future supply expectations around a water source
of continued uncertainty with regards 1o quality.

1California State Water Resources Contol Board. 1988a. Report of Referce, Lower Amerjcan River Court Reference

EDF et al, v EBMUD).
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. Composite Program Jij - Delta Supply, Changed Delta inflows could affect fisheries using the : j
central Delta through many mechanisms: changed dispersion of €88s or young; changes in the

Operation later,
142  Key Site-Related Impact Distinctions

This EIS/EIR contains an analysis of site-related impacts of each Primary Composite Program
and its components commensurate with the curren; level of faciliiy design. Atthe program level
of analysis, some impacts stand out and distinguish the Composite Programs from each other.
They are summarizeg in Exhibit 1-5 and are discussed below. While some impacts have both
program-level implications and'site-related impécts, discussions covered in Section 1.4.1,
Program-Leve} Impacts, are not repeated. ‘

o
——
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1.42.1 Cultural Impacts. Because of the potential to carefully locate most components,
impacts could likely be avoided or minimized in Composite Programs 1, 11, I, IV and V1. The
raising of Pardee Dam, however, would inundate approximately 890 acres of land. Partal
surveys indicate that four isolated artifacts and a minimum of 27 cultural sites would be
inundated, including eight prehistoric resources, 13 historical resources, and six resources .
exhibiting both historic and prehistoric features. One of the archaeologic resources is the large
prehistoric/ethnohistoric village site located at the Wildermuth House. Mitigation may involve
using archaeological excavation techniques and possibly removal of Native American human
remains.

1.4.2.2 Short-Term Impacts to People. Recl}a:hation pipeline construction and water
treatment plant expansion would have the highest potential to disrupt urban and suburban
residences and businesses. Reclamation Alternatives A2 and A6 would have by far the most
such construction. Reclamation Alternative A2 would have approximately 125 miles of
construction in existing streets, and Reclamation Alternative A6, approximately 20 miles. It is
likely that this construction in Composite Program I would be the most disruptive of any in the
six Compo'site Programs. Also in Composite Program 1, compliance with the mandatory
measures and interior water audits of the conservation program, involving inspection of private
residences by District employees, could affect all customer categories. Only Composite
Program VI, with no additional conservation or reclamation components, would have no short-
term impacts 1o people. | : '

1.4.2.3 Long-Term Impacts to People. Composite Program I would mandate changes in
indoor and outdoor water use and landscape practices in the Service Area. Composite
Programs II, IV and VI would require changes in agricultural irrigation practices in San Joaquin
County in order to accommodate differences in using groundwater and surface water for
irrigation. Groundwater facilities, as configured for cost estimating purposes, would occupy up
to 360 acres over the 160,000-acre lower Mokelumne River area. However, the facilities would
not be large or unusual in nature for an agricuitral area and could be accommodated with few
negative impacts to people. ror Composite Program III, the treatment plant site would
permanently occupy approximately 70 acres of land in a rural area. Any physical facility has
potential long-term impacts 10 people. The Folsom South Canal Connection of Composite
Program IV would be an underground pipeline and could be routed almost entirely in existing
rights-of-way, minimizing long-term impacts to people. Composite Program V would inundate.
approximately 890 acres.
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channels. The larvae are washed to the mixing zone where conditions are more favorable for
growth. Important factors in the species' decline include habitat loss, change in flow regime, and
increases in diversions.

The Sacramento splittail (Pogonichthys macrolepidotus), another species of special concern, is
native to the Central Valley but is now found in the Delta, Suisun Bay and Marsh, and other
parts of the estuary. Factors cited in the species' decline primarily involve loss of spawning and
upstream habitat. Cot

In addition, anadromous fish often have specialized water quality requirements for reproduction,
e.g., reproductive success can be affected through changes in environmental stimuli for
migration and spawning involving attractants, salinity, and water temperawres. Important
anadromous fish using the Delta for part of their life cycle include chinook salmon
(Onchorhynchus tshawyischa), steelthead trout (Oncorhynchus mykiss), striped bass (Monrae
saxarilis), green and white sturgeon (Acipenser sp.), and American shad (Alosa sapidissima).

Composite Program I would also include a 22-mile pipeline to Suisun Bay for disposal of the
brine waste-product.from desalination. The site was selected 10 be {ar enough west past the
Delta to minimize negative water quality impacts of increased salinity.

143  Conclusions by Primary Composite Program o

1.43.1 Composite Program I (Demand-Site Management). It is uncertain whether
Composite Program I could achieve the required savings. It would have shon-teim negative
impacts to people due primarily from the 35 percent DMP, it would be very inflexible, it would
be the most expensive of all the Composite Programs, and it would have the most short-term
negative construction impacts. It would maintain the District’s ail-Sierra supply.

1.43.2 Composite Program II (Groundwater). The ability 10 implement Composite
Program I is uncertain due to institutional issues. If achievable, the im plementation could be
introduced in phases. It could have growth-inducing impacts in San Joaguin County. Itis the
second lowest cost and would have the fewest negative environmental impacts.
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1.43.3 Composite Program III (Delta Supply). Composite Program III has questionable

. institutional viability over the 30-year planning period. It would be technically unreliable
because of the potential for levee failure due to seismic shaking, it would add additional
uncertainty regarding health risks associated with finished water quality, it would require
complex treatment, it would be the second most expensive and would have potenual negative
impacts related to the brine disposal pipeline and outfall.

1.43.4 Composite Program IV (Groundwater and Folsom South Connection). Composite
Program IV would provide an additional supply of water and therefore a more flexible and
redundant water supply solution. It would be potentally growth-inducing in San Joaguin :
County, it could be flexibly implemented and it would be in the mid-range of costs, and would
have few negative environmental hnpaéts. '

1.43.5 Composite Program V (Raise Pardee). Composite Program V would have a number
of operational advantages to the District, assuming it could be implemented. These would be
counterbalanced with a number of known environmental impacts, including recreational use of
the reservoir and the free-flowing river upstream. It would be in the mid-range of costs.

. 1.43.6 Composite Program VI (Groundwater Only). Composite Program VI would have !
the lowest costs and few environmental i 1mpacts It would be similar 10 Composite Program H in
its unplememamon uncertamly
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1.42.4 Terrestrial Biological Impacts. For Composite Programs I and II, most components
could be located to minimize or avoid impacts on wetlands, bowanic or wildlife resources. Raise
Pardee appears to be distinct in that it would inundate approximately 890 acres of botanic and
wildlife habitat; no extraordinary negative impacts that could not be mitigated have been found
at the program level of study. Approximately 33 acres of “Waters of the U.S.™ would be
inundated (approximately 31 acres are “other waters of the U.5." and two acres are wetlands).

Composite Program III would require a 70-acre site. In addition, construction of the brine
disposal pipeline would have potential impacts, including impacts on the salt marsh and other
marshes near Suisun Bay.

1.42.5 Aquatic Biology. All Composite Programs include the LMRMP commitments and,
consequently, all Composite Programs would have similar implications for the Mokelumne
River fishery. Composite Program V would be distinctly different in that Kokanee salmon
spawning grounds, located in the upstream inundation area, would be reduced.

Composite Program III - Delta Supply. Composite Program I1I would entail pumping at Bixler,
which might have several important conseguences for fish in the Delta. Potential i impacts would
include entrainment, impingement, water quality changes associated with Delta circulation
patterns, disposal of brine wastes from desalination, and construction impacts. Of these,
entrainment and impingement are considered of the greatest potential long-term significance.
Entrainment is the passage of small pelagic organisms such as fish eggs and larvae through the
pump intake screen. Impingement refers to the capture of aquatic organisms on the surface of
the intake screen. They occur when organisms are drawn to the pumps by the artificial current.
The significance of the impacts caused by these processes would depend on the type of intake
structure, screens, and water velocity. Some technologies can reduce i impacts substantially under
some circumstances. Some life stages of fish, especially eggs and larvae, are especially
vulnerable. Adult fish drawn towards the pumps can be collected and relocated away from the
pumps, but such operations often cause significant monality.

Of the many fish species Tesident in the Delta, several are currently of special concern. The
thicktail chub is probably extinct. The delta smelt (Hypomesus transpacificus) was
recommended for protected status in Californiain 1989 and the California Department of Fish
and Game recommended listing it as threatened in 1990. The fish was denied protection by the
California Fish and Game Commission, but its status is being reviewed by the U.S. Fish and
Wildlife Service for federal protection. Delta smelt live in schools in open water in or near the
entrapment zone. Spawning occurs in shallow fresh water, typically in dead end sloughs or
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ENR CONSTRUCTION
COST INDEX

Over the years, engineering firms and the EPA have produced cost curves
comparing the capital and O&M costs to the size of treatment facility for various types
of wastewater (primary, secondary and tertiary) treatment processes. These costs
curves are generally conservative and fied to an Engineering News Record
Construction Cost Index (ENR-CCI). There are also curves for the cost per unit of
length for laying various types of sewer or water distribution pipe related to pipe
diameter, depth to cover, presence of paving and other relevant factors. These =<
curves can be useful in making a first approximation of the potential costs during the
concept planning and feasibility level analysis before engineering design begins.
Costs from the curves are escalated to the projected midpoint of construction based
on the rate of change in the ENR-CCL. It is important at this stage to include a
contingency factor of 20 to 50 percent (depending upon the degree of development of
the conceptual design), in addition to the inclusion of the costs for engineering,
inspection, profit and overhead (which may or may not be included in the estimating
curves). During the engineering design phase, the design engineer should be in
position to prepare more accurate cdst opinions based on the actual site and design ~
conditions. A typical set of curves is included for capital costs and for O&M. The
historic SNR—CCI index for San Francisco and Los Angeles is also included.

BOOKMAN-EDMONSTON Page 6.4-1
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GUIDEBOOK ON WATER RECYCLING FEASIBILITY ANALYSIS

. NR CONSTRUCTION COST INDEX 1973-1997
" Yeart 0s Angeles

San Francisco

1973 2099.18 223584
1974 2279.66 2508.50
1975 2585.93 2807.07
1976 2923.33 3104.02
1977 3161.75 315078
1978 3421.25 341220
1979 3638.81 3806.14
1980 4102.37 4371.96 |
1981 4530.96 459245
1982 4934.14 4993.30
1983 5063.89 5122.74
1984 5259.93 5049.13
1985 544669 5085.04
1986 5452.20 5508.43
1987 5474.14 573237
1988 5770.84 5734.48
1989 5780.77 593257
. 1990 599455 6055.61
1991 6090.12 6222.06
| ~ 1992 634855 6294.84
‘ 1993 6477.84 6477.95
1994 6532.95 6530.35
1995 6526.22 6558.16
1996 6558.44 662061
1997 6663.55 6731.08
' Indexes from December.

BOOKMAN-EDMONSTON
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FORMULA FOR DETERMINING
NET COST OF WATER REUSE

Net Present Value (Worth) Formula

A simple approach for determining the net cost is as follows:

1) Identify all costs and benefits
2) Measure and value all costs and benefits (some are estimates)
3) Discount costs and benefits over time to establish present worth

4) Analyze the uncertainty in the assumptions and estimates (sensitivity analysis)

One of the common issues in evaluating the costs and benefits of a water recycling
project is the question of whose costs and benefits. Since the water supply system in
California is basically interconnected, an acre-foot of recycled water use in San Diego
impacts water availability in northern California.

At the customer level, the customer of recycled water is only concerned with whether _&
it saves money versus potable water (plus drought proof, quality, and service issues).
Customer groups include:

»  Participating recycled water customers,
= Non-participating potable water customers (same retail water utility), and
= Wastewater system customers (rate payer subsidy issues).
The costs evaluation can also be viewed from the perspective of:
®  The local water utility,
- & The wholesale water utility,
»  Statewide perspective, and

®  Total Society Costs.

BOOKMAN-EDMONSTON
ENGINEERING, INC. Page 6.5-1




GUIDEBOOK ON WATER RECYCLING FEASIBILITY ANALYSIS

The fundamental equation to compare benefits and costs simply subtracts the
present value of costs from the present value of benefits to get Net Present Value

(NPV):
NetPresentValue = PresentValueBenefits — PresentValueCosts

The Net Present Value concept is illustrated in Figure 4-3 where the black bar
represents the equivalent present value of the series of costs indicated by white bars
over 20 years.

Although this equation is simple, identifying, measuring, and valuing the costs and
benefits that occur each year can be difficult.

Figure 4-3
140 Net Present Value
120

Dollar Value ($)
—
N
OO0

(=

nnnnnnl‘lr‘lﬂﬂhﬂﬂﬂﬂgﬂﬂﬂﬂﬂ

0 2 4 6 8 10 12 14 16 18 20 |
Year ;

MNet Present Value [ICost in Year Expended

AR SE Ry S T B g

For the purposes of evaluating a project, all costs and benefits should be considered.
Developing a project concept report needed to implement a recycled water project
should identify all the costs. For example, customers participating in a recycled water
program may need retrofit plumbing installed.

Determining the benefits of a recycled water program, including the resources
conserved derived from its implementation should identify benefits. For example,
participating customers spend less to purchase water, which frees up money for other
purposes. Water utility suppliers of imported groundwater avoid construction of new
facilities. Society benefits from recycled water that saves energy and avoids
environmental damage. '

BOOKMAN-EDMONSTON
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GUIDEBOOK ON WATER RECYCLING FEASIBILITY ANALYSIS

Present Worth Calculation

In order to provide a common basis for comparing costs and benefits of alternative
projects, it is recommended that future costs and benefits be converted to Present
Worth equivalents using appropriate time periods and interests rates. Present worth
(or present value) can be established by using the formulas or tables available in
most engineering economic texts to derive the Present Worth Factor (PWF) for either

a single sum expended or received in some future year, "n" years from now, or a ===

series of uniform annual payments or receipts. It may also be referred to as the
"discount factor." Regardless of what it is called, it represents the amount of money

"P" invested now at interest rate "i", which will appreciate to the sum "S", to be

expended in year "n". In other words, P is the present worth of a payment of S, "n"
years from now. For a single payment, it is obtained by multiplying S by the PWF for

the applicable "n" and "i" under consideration. The formula for the PWF for a single
payment is: :

1
(1+9)"

PWF =

For a uniform annual series of payments, "R", over “n” years, PWFg is:

. _ 1+ -1 :
PWFR“[ i1+1)" ]

As an example, if a recycling project expected to expand its facilities at a cost of $12
million dollars in 15 years from now and the average interest rate over the period is
estimated to be 8 percent, the PWF would equal 0.3152.

The present worth "P" of that future expenditure is therefore:

P = $12,000,000 x0.3152

P

$3,782,400

In this manner, other alternatives with different time frames and amounts for future
expenditure can be compared on a uniform basis.
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PRESENT WORTH FACTORS

Interest (/)

5%

6%

7%

8%

9%

10%

0 1.00 .1.00 1.00 1.00 1.00 1.00
1 0.95 0.94 0.93 0.93 0.92 0.91
2 0.91 0.89 0.87 0.86 0.84 - 0.83
3 0.86 0.84 0.82 0.79 0.77 0.75
4 0.82 0.79 0.76 0.74 0.71 0.68
5 0.78 0.75 0.71 0.68 0.65 0.62
6 0.75 0.70 0.67 0.63 0.60 0.56
7 0.71 0.67 0.62 0.58 0.55 0.51
8 0.68 0.63 0.58 0.54 0.50 0.47
9 0.64 0.59 0.54 0.50 0.46 0.42
10 0.61 0.56 0.51 0.46 0.42 0.39
11 0.58 0.53 0.48 0.43 0.39 0.35
12 0.56 0.50 0.44 0.40 0.36 0.32
13 0.53 0.47 0.41 0.37 0.33 0.29
14 0.51 0.44 0.39 0.34 0.30 0.26
15 0.48 0.42 0.36 0.32 0.27 0.24
16 0.46 0.39 0.34 0.2¢ 0.25 0.22
17 0.44 0.37 0.32 0.27 0.23 0.20
18 0.42 0.35 0.30 0.25 0.21 0.18
19 0.40 0.33 0.28 0.23 0.19 0.16
20 0.38 0.31 0.26 0.21 0.18 0.15
21 0.36 0.29 0.24 0.20 0.16 0.14
22 0.34 0.28 0.23 0.18 0.15 0.12
23 0.33 0.26 0.21 0.17 0.14 0.11
24 0.31 0.25 0.20 0.16 0.13 0.10
25 0.30 0.23 0.18 0.15 0.12 0.09




